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PREFACE 


AltiK)Uc;h this Sabo ratory manual has been designed in the 
first instance for the student of chemistry specialising in the 
leather industry, it will, it is hoped, also be of use to the works 
chemist. During the last few years there have been published 
in sych “journals as the Collegium] "touruill of the Society of 
'LeaJier I'r tides Chemists and the <f the American 

Leather Chemists Association a large number of imt)brtant 
papers dealing with Inetjiods of chemical analysis as applied 
to the leather tratle. As a coiiscctuence, existing text books 
on this subjeec are becomifig somewhat out of date. With 
this point in mind, the a^.lth()r has iiujdc full use of the above 
publieatif^is, and referred to the more important i)Hjsers con-* 
tained therein in the present work. In this connection it is 
hoped that the .list of references given at the* end of (‘acli 
chapter will be of use to the* student wishing to go further 
into any particular ])oint. 

The writer would here take the opportunity of in>prescing 
upon the mind of the student the necessity of constant 
reference to such journals as thbse mentioned above, as it is 
only by .so doing can he expect to keep himstU in touch with 
sucli progress as is ct>ntinually being made, l^or the use of 
the reader in making notes relevant to .such, p fev blank 
sheets have been left at the end of each chaptei*. 

In conclusion, the author wishes to express his best thank/: 
to Mr. A. B. Bradley for his assi.stance during the writing' of 
this book, while thanks are also Sue to Messrs. A. Ililger, J^td., 
for the loan of the block for Fig. 7. 

^ A. If! 


London, S,W. 
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CHAPTER I 

WATER ANALYSIS 

• « 

# 0 

TflE following determinations are usually carried out when 

examining a water for its suitability either for tanning or 
leather dyeing purposes. •In ordei* to detect the presence of 
putrefactive organisms, whitli*are, to say the least, very un- 
desirable in a water to be used in the tanning industry, a 
bacteriological examination should be made. Such mw‘thods 
are lo^De found in any reliable text-book on applied bac- 
teriology, for, as will be readily understood, this sfibject could . 
not be suitably dealt with in a brief diapter. 

Total Dissolved Solids. — 250 c.cs. to 500 c.cs, of thc^ filtered 
water, according to the amount of total solids suspected to 
be present, are carefully evaporated to dryness in a weighed 
platinum dish. The evaporation *is best condifcted over a 
small rose flame until only a small volume of ?vater is left, 
and finally taken to complete dryness on a water bath. The 
residue is then dried in a hot air oven at 105" C. for three 
hours, when it is cooled in a desiccator and weighed, k^om ^ 
the weight of total solids obtained, the quantity pi^sent in ^ 
100,000 parts of water is calculated. 

Loss on Ignition of Total Solid*. — The loss on ignition of 
the total solids gives an approximate indication of the aftiount 
of organic matter^picsent. • • 

The residue from the deterngination of the total dissolved 
sdhds is carefully ignited over a small rose flame untR all 
organic matter has been driven off. This will bfc piadc 
evident by th^ Sisappearince of all black particles of 
carbonaceous qjatter. The basin is then allowed .to cool, 
when the residue is treated with a few drops of a solution of 
ammonium carbonate. This is necessary, ir» order to re- 
convert any MgO or CaO formed back* again into tjie 

1 ) 
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carbonate. The basin is a^ain gfently ignited to drive pff the 
ex jess of ammonium carbonate, and tnen cooled in ' the 
desiccator and weighed. The loss in weight* sustained by' 
this ignition can, for technical purposes,' be taken as repre- 
senting organic matter. 

According to Pcarman and Moor,^ the loss on ignition Of 
a good water will seldom exceed 20 per cent. Of ‘the total 
solids. 

I^on. — The non-volatile rolids from the above determina- 
tion is treated with a few drops of pure' HNOy (free from 
iron), warmed, diluted with distilled water, transferred to a 
100 c.c. Nessler tube and made up to the 100 c.c. mark 'with 
water. 2 c.cs. of a 5 per cent, solution of potassium sulpho- 
cyanide is addeo, when the presence of iron will be indicated 
by the formation of a bbod-red coloration. 

Should more than a moderate colour be produced, it will 
be neces.sary to dilute the 100 c.c. to 200 c.c. or rnof^, so 
that 100 cx. can be more accurately matched. Such dilution 
must be allowed for when 'calculating the result. The 
quantity i)rescnt can be estimated, colorimelrically by match- 
ing against a standard iron solution ^ 

To {Prepare the standard iron solution, 07 g'in. of jHire 
ferrous ammonium sulj)hate (this salt contains one-seventh 
of its weight of iron) is di.ssolved in a few cubic centimetres 
of water, and the iron oxidised to the ferric condition by 
warming with a few drops of IlNOn. The solution is then 
made up to loa) c.cs. in a graduated flask with distilled 
water, i c.^. of this .solution = o'oooi gm. Ix. 

By noting the volume of this .solution required to produce 
the same tint as that in the water under examination, the 
amount of iron prc.scnt can be calculated. 

^n order to obtain good results, the standard iron 
solution should be diluted to the 100 c.c.s. mark on the 
Nessler tube before the 2 c.cs. of potassium sulphocyanide 
is added. Also, when judging the colours, the tubes should 
be held about an inch above a white surface, and the colour 
determined by looking down the tube. 

The following examples will illustrate the method of 
determination : — . ^ 

Example I. — 500 c.cs. of the water evaporated, etc., and 
the residue dissolved in HNOn’^and made up to icx) c.cs. in 
Nessler glass. On adding the potassium .'julphocyanide a 
deep red colour, too. deep for matching, was produced. 

50 c.cs. of the solution was further diluted to lOO c.cs. 
wiLh water and T c.c. of potassium sulphocyanide added. 
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This .was then* mat(?hcd hgainsl*thc standard iMon •solu- 
tion. 

Iron solution required =5 2’i c.cs. 

Now i c.c. standard iron splution = o’oooi gm. Fe. 

. /.£•! c.cs. = (2*1 tX O'OQOi) gm. Fc. 

= 0*00021 grn. h'c. 

Now the 50 c.cs. of solution taken for further* diluting 
corresponds to half of the original volume i)f water (500 c.cs.) 
=^250 c.cs. • 

250 c.cs. water contain 0‘(;p02i gm. Fc. 

100,000 c.cs. water contain 0*084 gm. 

Example 2. — 500 c.cs. water treated for iron determination 
by»the above method. 

Iron solution required = o ii c.cs. 

Now 1 c.c. of iron solution = 0*0001 gm. Fe. 

‘ .*. 0*8 c.c. „ ' = (0*8 X 0*0001) gm. Fe. , 

• = 0*00008 gm. I^'c. 

500 c.cs, water contaiti = O'OOOOS gm. k'e. 

100,000 c.cs, „ „ = o*oi( 3 ,gin. Fc. 

Temporary Hardness. — The temporary hardness ^ clue to 
the presence of dissolved bi-carhonates of ivilcium and. 
magnesium, and is most conveniently estimated by Hehner's* 
method. This consists in titrating the alkalinity produced 

by the bi-carbonates with ^ acid, using methyl orange •as 

indicator. 

CaIl2(CO;{)2 + IIjS()4 = CaSOi -r 2 LLh> ^ 2H.,0 
MgH2(CO,)2 + II2SO, = MgSOi -f 2C62 4 - 3H2O 
Although actually due to bi-carbonates, the temporary 
hardness is always expressed in terms of CaCO;). 

100 c.cs. of the water is pipetted into a clean con^al llask,, 
two drops of methyl orange solution added, and titrated with 
N . , • 

~qH2S0i or HCl. To obtain greater accuracy, the ipolirmc 

of acid required -to change the indicator from yelFow to fed 
.should be determined by a blajik exix'riment, using d^tilled 
w^ter in place of the water under examination, ^yitli two 
drops of the j^;y/^^nethyi orange solution. This amount is 
deducted from ..the total fobnd in the actual titration, the 
difference being due to the temporary hardi^*ss in the volume 

of water taken. Each cub;c centimetre of acicj required 

5= ( 5’005 gm. of CaCOa, ojr using 100 c.cs. of the water forMie 
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determination as already dfescribdd, eadh cubic centimetre of 
acid is equivalent to 5 parts of temporary hardness per 
1 C) 0 ,Q 00 df water. ^ ‘ • 

Bennett^ recommends 1;he following procedure when 
estimating the temporary hardness of very hard waters : — 

' . . . N . ’ 

100 c.cs. of the water is titrated at the boil with acid, 

• 10 

using methyl red ,as indicator. ' Boiling is necessary in order . 
to* expel 00-2. Another method, suggested by Winkler Vis 
to boil 100 c.cs. of the water with 1-2 <^ms. of pure boric 
acid, cool and. then tVtrate in the ordinary way with acid, 
using methyl orange as indicator. 

Alizarin is sometimes used as the indicator, with which, « 
it is said, very accuri^te re.sults can be obtained.' A few 
drop^ of a 2 per cent, alizarin paste is added to 100 c.cs. of 

N . . 

the water. It is then titrated with acid until the wolct 
» » » 10 

colour turns to yellow, when the water* is boiled and the 
titration continued until the yeflow colour is permanent. It 
is necessary in this case to make a blank experiment to 
allow fordhe acid required to change indicator. « ^ 

Permanent Hardness. — The permanent hardness is due to 
•the dissolved sulphates ,of calcium and magnesium, and the 
method usually adopted for their e.stimation in works’ practice 
is that ilitroduced by Pfeifer and Wartha. As a matter of 
convenience, the permanent hardness is also expressed in 
♦ terms of CaCOa, in the .same manner as the temporary. 
200 c.cs. of t¥ie water is boiled in a conical flask with exactly 

N N 

;o c.cs. of an equal mixture of — NaOH and — NauCOa 
^ ^ 10 10 

untij^ the liquid is reduced to about two-thirds of the original 
'volume. The solution should 'be boiled gently and loss by 
'spirting ‘guarded against by placing a funnel in the neck of 
the flask. ♦ 

'Ddring boiling, the following reactions take place : — 
MgS 04 + 2NaOrr = Mg(OH)2 +.Na. 2 S 04 
CaSOi 4 - NagCOa == CaCOa 4 - Na2S04 
After bqiling, the liquid is cooled, transferred to a 200 at. 
graduated flask and made up to the mark )^ith distilled water. 
After well shaking, it is filtered/ and lOO c.oe. of the filtrate 
(correspcfnding td 100 c.cs. of original water^and 25 c.cs. of 

^the mixed alkali soflition) titrated with j^^Cl or H2SO4, 
usifig here methyl orange as indic(itor. Then the nunfber 
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of cubic centiirretres T)f acid required in titrating i)aclc ific 
unused alkali subtracted from 25 c,cs., will give the volume 

N • / • • 

of — alkali, used in decomposing the permanent hardness in 

100 c.cs.pf the water. Each,cubic .centimetre is equivalent 
fo 0*005 gm. of CaCOs, or, if the above details arc adhered 
to, 5'parts‘of permanent hardness per 100,000 parts.of water. 

Sodixun Carbonate. — This .can only be present in waters 
^^ich are free from permanentdiardness, and in such ^^atfirs 
the amount of affid required in titrating back the added 
alkali in the estimation of the permanent hardness as 
already described, will exceed 25 c.cs. The excess over and 
above 25 c.cs. will correspond to the NaaCOj present in 
idb c.cs* of the water. .Each cubi<^ cenrt metre of excess 
fy:id*is equal to 0'0053 gm. of or 5*3 parts per 

100,000 of water. It must be remembered that if ..sdHiiim 
carUbnate is present, it wijl also have been previously titrated 
when estimating tkc temporary haTdness, .so that the amount 
of acid corresponding to tlie Carbonate found must be allowed 
for in calculating the temporary hardnpss. 

Magnesia Hardness. — The hardness due to magTicsiurn • 
salts will liave already been determined, either in* the tem- 
porary or permanent hardness or both. It mayt however, be 
determined separately by the follownig method : — 


100 c.cs. of the water is neutralised with ^ "acid (ihe 

10 • ^ 


amount found necessary in the estimation of the temporary^ 
hardness), and boiled down to about 70 c cs. J^y this means 
all magnesium (and calcium) salts due to temporary hardness 
are converted into permanent hardness, and the magnesium 
can be precipitated by the addition of lime water in the form 
of magnesium hydrate, the calcium siilts remaining unaff-teted# 

MgSOi + Ca(OII)o = Mg(OH)2 + CaSOr 
MgCb + Ca(OH>2 = Mg(OII>2 + CaCb 
After transferring the boiled water to a 200 c.c. mAsdVing 
flask, 100 c.cs. ^f freshly Altered lime water is added, and 
the whole heated to lOO^'C. cyi a water bath for quarter of 
ftp hour, during which time the Ynouth of the flask Should 
be covered with^a wafeh glass so as to prevent •access of 
atmospheric carbon-di-oxide to the lime water. In the mean- 
time, the actual alkalinity of 50 c.cs. of tliR same Ijme water 

N 

should be determined by tjtration witlf ac^d, using phenol 


phthalein as indicator. 
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A/tc^ quarter of an hour at 'lOO^'C. the. flask is Qooled 
doM^n, and the contents made up to the mark with distilled 
water. The whole well shaken and allowed to. stand for 
a time, when loo c.cs. of the clear supernateilt liquor is 

N 

pipetted out carefully and titrated with acid, using phenol 

phthalein as indicator. This titration will, of course, corre- 
spond to 50 c.cs. of original water and 50 c.cs. of lime water. 

The heading obtained, deducted from thci ^ acid value of 

10 

50 c.cs. of lime water,' will give the number of cubic centi- 
metres of acid corresponding to the lime water used up in 
precipitating the magnesia in 50 c.cs. of the water. From 
the reading obtained, tire magnesia per 100,000 parts of \vatcr 
can be calculated — * 

' N 

I cc. acid 0*002 gm. MgO. 

One of the several methods suggested by Jensen ^ for the 
volumetric estimation of magnesium in water is as follow's : — 
Thp total solids from a known volume of the water is 
dissolvccb in HCI, and the calcium salts prccipitatell with 
ammonium oxalate and filtered off in the usual way. The 
filtrate is evaporated toudryness and ignited to decompose 
the ammonium salts. The residue is tlissolvcd in a small 
qu^^ntity'of dilute HCI, filtered and rendered alkaline with 
ammonia. The magnesium is then precipitated as magnesium 
.ammonium arsenate by the addition of a .slight excess of 
sodium arsenate solution. After standing overnight, the 
preci])itate is filtered off, washed with dilute ammonia and 
then 50 per cent, alcohol, until the washings are free from 
ammonia. The washed precipitate is dissolved in a known 
‘ ^ N ^ 

evolume Qf ^^HCl, and the excess of acid titrated back with 
N 

j^Na^f O3, using methyl orange as indicator. 

« MgNH4As04 + 2HCI = MgCla + NH4II2ASO1 
^ ‘ . N 

Ench cubic centimetre 'of acid used up corresponds to 

0*002 'gm. MgO. To detect magnesium ofeloridc, which is a 
very undesirable constituent in boiler waters, llosshard and 
Burawzow ^ recoit^mend evaporating a known \^lume of water 
to dryness and extracting the residue with a mixture of 
*equal vollimes o^ d/y alcohol and ether. This dissolves 
onlj^ the M^CL and CaCla. After, filtering, the solvent' is 
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evaporated off and IIk; residue re- dissolved in water. The 
Ca.O and Cl’ are determined in this solution, and, aft^r chicu- 
’lating all the -CaO into CaCl-i, any remaining Cl is taken* as 
being present in the form ofTVlgCL 

Carbon-di-Oxjde. — According to Winkler, free CO2 can be 
detected qualitatively as follows : — id drops of a i per cent, 
alcoholic ‘solution of alizarin are added to 100 c.cs. of the 


ample. • 

^ Small quantities give a copp^r-red colour. 

Moderate quantities give a reddish-yellow colour. 

Large quantities give a yellow colour. 

Quantitatively, COo may be determined by titrating 


N 

• lOQ c.cs. of the water with ^^^Na-CC);,, using phenol phthalein 

indicator. This titration depends u[)on the fact that 
sodium bi-carbonate, which is neutral to the indicator, is 
prodliced according to the re-action — 


Na^ecT, + H,g f CO 2 = 2 NallC 03 


The titration is continued iintil a final pjnk colour is obtained. 

The aclditlbn of the Na^CO* is made verv slowly, one 
10 ' • 

drop at a time only, and with constant shaking. 

N 

1 c.c. — Na2C03 = 0'0022 gm. CO2 


Chlorides. — Chlorides are best determined ^olumetrically^ 

. ♦ N 

by means of a standard solution of silver nitrate, being 

a convenient strength. This is prepared by dissolving exactly 
3-3932 gms. of pure AgNO;j in a little distilled water, and 
making the solution up to r litre, t c.c. of this solifftion* 
= 0*0007 1 gm. Cl or own 7 NaCl. 

100 c.cs. of the water are measured into a conical flask 


and two drops (d a 5 ]jer cent, solution of potassium chromate 
added as indicator. The silver nitrate is carcfylly adej^ed 
from a burette until the' solution turns a permaneyt red 
colour. The volume of silver nitrate solution required ijiulti- 
plied by the factor given above, will give the amount of Cl 
or NaCl, as the ai.se may be, in 100 c.cs. of the water,’ from 
which flgurc tjic quantity in 100,000 part| of water can be 
calculated. 

Sulphates. — Sulphates naay be estin^ted directly by pre- 
cipitating as barium sulphate and weighing in that form. 
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' 250 c.cs. of the vvatcf is made acid by adding an excess 

of^HCl, and then concentrated down by boiling to about 
70 c.cs. 10 C.CS. (nf a hot 5 per cent, solution of barium 
chloride is added and the liquid boiled for 5-10 minutes. The 
precipitate of BaS04 is filtered, washed with .boiling distilled 
water, and dried in the^ steam oven. It is ihen ignited in .a 
weighed crucible and weighed. 

RaS04 into SO3 = 0 3433 

General Considerations. — For obvious r^'asons, water either 
for tanning or dyeing juirposes should be as free as possible 
from organic matter. Especially also when it is to be used 
for soaking raw goods, etc. In such cases, it is not the actual 
organic matter which produces bad effects, but the fact that 
water.s, rich in organic matter, fofm a good nutriifnt media 
for harmful and undesirable putrefactive organisms to develop. 

Waters with excessive temporary hardness shoul^d be 
avoided, as these if used, for washing limed goods are liable 
to produce an effect on the pelt known as “ lime blast,” 
owing to the precipitation of CaCO-] and MgCO.j on the pelt. 
The temporaiy hardness in water used for this purpose is 
gcncrkllv eliminated by .softening with lime added’ in the 
form of freshly-made lime water. Waters containing an 
excessive quantity of Na^iCOy also tend to cause “ lime blast,” 
and render the washing difficult. Bi-carbonates darken tan 
liquors, with the result that the leather produced in such 
hVjuor.^ is dark in colour. Similar remarks apply to sodium 
carbonate, for a very complete account of the action of the 
mineral constituents of water in the extraction of tanning 
materials, the reader is referred to a paper by Nihoul,^ who 
has carried out some very valuable work on this subject. 

From the dyer’s standpoint, it must be remembered also 
that temporary hardness causes the precipitation of the basic 
dyestufk, which, as well as resulting in a loss of dye, causes 
uneven dyeing of the leather. Water for this purpose can be 
neutrt^lised with acetic acid. 

^ Chlorij^es prevent the swelling of hide substance, but up 
to 6 parts per 100,000 of chlorides can be taken as a reasonable 
limit/ ^ 

Iron,, if present beyond the slightest trace, will produce a 
decided darkening in colour of tan liquors, \rUh the consequent 
darkening of the leather being tanned. 
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CHAPTER II 


ANALYSIS OF LUVIE 


, Lime to be used for depilatory purposes should be practically 
free from Iron and contai^i only srrtal^ amounts of silica and 
calcium carbonate. When examinip^ a sample of lime the 
following determinations arc made : — 

Available lime. —5 gms. of the powdered sample is 
shaken with a corwenienf volume*(about 200 c.cs.) of ^ 10 
per cent, cane .sugar solution 411 a 500 c.c. graduated flask for 
half an hour, and the solution then made up to the 500 c.c. 
mark with distilled water. The whole is well shakgn and 
filtered through a rapid filter paper. 50 c.cs. of 4 he clear * 
filtrate is pipetted into a clean conical flask and •titrated witL 

N ' • , . • 

HCl, using phenol phthalcin as indicator. The reading 


]\[ * . 

obtained will give the number of cubic centimetres 01 ^ acid 

required to neutralise the free lime in 0*5 gm. Jif the original* 
sample. 


I c.c. 


N 

5 


HCl = 00056 gm. CaO 


Insoluble Matter. — 5 gmS.’ of the sample is dissolved 111 
HCl and the solution evaporated to dryness in a platinuni 
dish. The residue is ignited, getitly at first to avoid spirting, 
and afterwards strongly, in order to decompose any «ilicfates 
and to render tlte silica insoluble. After cooling, the resiiiue 
is dissolved in dilute 1 1 Cl, boiled, diluted with hot distilled 
tvater, and the solution filtered thrbugh an ashlcss filter paper. 
Any insoluble matter is'well washed with water ancf thj; filter 
paper and residue dried in the steam oven. It is then ignited 
and weighed a tared crucible. This will«give th^ sand and 
insoluble matter in 5 gms. of the sampje. 

The filtrate and washings are cooled aild made up to 
5dD c.cs. with water. 
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Iron and Alumina. — 50 c.cs. of thj above solution (cor- 
responding to 0’5 gm. of the original sample) is transferred 
tp a beaker and rendered alkaline with a slight, excess of 
ammonia. It is then boiled for 5-10 minutes, and the 
precipitate, consisting of iron and aluminium hydrates, is 
filtered off, washed with boiling distilled water, dried, ignited 
and weighed as FcgOg and AI2O3. In cases wherP a fairly 
large quantity of iron is present, it is advisable to detach the 
dried precipitate from the paper before ignition, as a part’dl 
reduction of the Fe203 to Fe may take place. The filter 
paper is ignited first, and then the precipitate added, and the 
whole again ignited for a short time. The crucible and its 
contents are cooled in the desiccator and weighed. 

Total Lime. — The filtrate from the iron and alumina 
determination is heated to the boil and a further excess of 
ammonia added. The calcium is then precipitated by adding 
a boiling solution of ammonium oxalate as long as an> pre- 
cipitate is formed. It is most essential that both solutions 
should be boiling at the time of mixing, otherwise the 
calcium oxalate will be somewhat difficult to filter. After 
boiling for 10 minutes, the calcium oxalate is filtered off and 
washed thoroughly with boiling distilled water. iV'hole is 
then pierced through the apex of the filter paper and the 
precipitate washed into a clean flask. It is then dissolved 
in dilute sulphuric acid. The solution is warmed to 70® C., 
N 

ana titrated with — ICMn04 until the pink colour of the 
permanganate remains just permanent. 

Ca(COO )2 + II2SO4 = CaS04 + (COOH )2 
5{C00H)2 + 2KMn04 + 3 H 2 SO 4 = K 2 SO 4 + 2MnS04 

+ 8H2O+10CO2 

N 

The ^.^KMn04 prepared by dissolving 3’ 158 gms. of 

the pure salt in water and making the solution up to 1000 c.cs. 
The solution should be standardised against either oxalic 
acid or fenous ammonium sulphate, and stored in a coloured 
glass bottle. 

. I c.c. ^ KMiiOa = 0’002vS gm. CaO 

As an alternative to the volumetric method^ either of the 
following gravimetric methods may be used : — 

The washed and '“dried calcium oxalate precipitate is 
ignited in a tared crucible until the weight is constant. By 
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strong .ignition, the oxalate is converted first into cp^bonatc 
and ‘finally oxide, in 'which form it is weighed. 

Willis^ recommends the fpllowing proi^idure ^ 

The calcium oxalate precipitate is dried, ignited to CaCO.] 
and coole4 dowg. For each 0-3*gm. of CaCO.-, is added an 
GitcQSS of 0'3 gm. of ammonium sulphate, and the whok: well 
mixed with* a platinum wire. The crucible is theg gently 
J^ated to drive off the amm.onia, etc., and the residue of 
OlSOi cooled and weighed. 

CaSOi into CaO - 0‘j.i i 

Magnesium.— The filtrate from the calcium determination 
js evaporated to dryness, and the residue ignited to expel all 
amnioniucn .salts. This should be ‘carried out in the fume 
CKpboard. The residue is dissolved in a little dilute II Cl, 
filtered if necessary, and rendered alkaline with ammdnia. 
If aity magnesium is precipitated at this stage it should be 
re-dissolved in dilute 1 ICl and the .solution again made alka- 
line with ammonia. The ntagiicsium is then precipitated by 
the addition of an excess of sodium phe^sphate solution, Pre- 
cipitati(ifl^s made in the cold, and can be hastened by*vigo- 
rously stirring the solution with a gla.ss rod. Touching the 
side of the beaker .with the rod should be avoided* as much as * 
possible, owing ‘to the difficulty in d^daching any precipitate ' 
formed thereon. 

After standing overnight in the cold, the precipitate ‘is 
filtered off and wa.shcd with dilute (i per cent.) ammonia, and 
dried in the steam oven. The precipitate dtitached from 
the paper, and the latter ignited in a weighed crucible. The 
precipitate is tlicn added and the wiiolc strongly heated. 
This will convert the magnesium ammonium jihosphate into 
magnesium pyrophosphate, which is then cooletl in the diisic- , 
cator and weighed. 

MgjjPoO? into Mgp = o” 36 o 6 

Carbonates. — If a large amount of carbonate is prcifenr, it 
may be determined by treating a known weight of the sarnifle 
with acid and collecting and weighing the CO 2 evolved in 
weighed potash bulbs. As an alternative, u.se may be itiadc 
of the Schrdtter aijjparatuS. 

Loss on Ignition. — i gm. of the sample is ignited in a tared 
platinum cruciUe until the lo.ss in weight constant. The 
loss in weight represents the sum of tl]^^ free and combined 
moisture together with CO 2 from carbonates. ** Fo? technical 
purposes, this determination will often gi^e information* as 
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useful rs determining the COo direct; and is a more .simple 
determination than this latter. 

Sulphates. — loo^c.cs. of the original solution of the lime 
are heated to the boil, and a boiling solutioii of barium 
chloride containing a little ammonium ‘^hloride added. 
Barium sulphate is difficult to precipitate in a granular forfn, 
but if both solutions arc boiling this difhculty is obviated. 
The ammonium chloride also . ass-ists in this respect. The 
bitrinm sulphate is filtered off and washed with boiling walfe’r, 
and dried in the steam oven. It is then igilited in a porcelain 
crucible and allowed" to cool. Two drops of strong H0SO4 
are added, and the crucible again ignited to drive off the 
excess of acid, after which the BaS04 is weighed. 

BaS04 into SO;j = 0*343 

Tlic treatment with sulphuric acid is necessary in order to 
re-convert any barium sulphide formed by reduction bac!^ into 
the sulphate. 


REFERKxN’CK 

^ J. hid. Ru^. Chern,, 1917, p. 1114. 
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CHAPTER III 

ANALYSIS OF 5?ODIUM AND ARSENIC SUL- 
PHIDES 

Commi-:rcial sodium sulphide is prepared for the market In 
two forms, viz. : — 

(A Crystalline sodium sulphide, containing about 30 per 
cent, of Na2S, and 

(/;) Concentrated or fused sodium sulphide of approxi- 
mately 60-65 NaoS. 

Of the various methods suggested for the determination 
of soluble sulphides, titration with tin ammoniacal solution of 
zinc sulphate (as modified by Blockcy and MchcO)' appears 
to be the rriost convenient for the works’ chemist, and at the 
same time gives very satisfactory results. 

N 

The ammoniacal ZnSOi solution is prepared by dis- 
solving I4'35 gms. of pure ZnSOi . 7ILO in water and adding 
concentrated ammonia until the precipitate at first formed is 
just re-dissolved. 50 gms. of pure ammonium chloride is then 
added, and the whole made up to 1000 c.cs. in a graduated 
flask, li'dch. cubic centimetre of this solution corresponds to 
0’0039 grn. of Na.2S or 0'0i2 gm. of NaoS . 9ILO. 

Method of Estimation. — 10 gms. of the powdered sample, 
if crystalline, or 5 gms. if fused, are di.ssolvcd in water and 
the solution made up to loooc.cs. 25 c.cs. are pipetted out 
intb a 200 cubic centimetre widc-mouth stoppered bottle and 
diluted with a little distilled water. 

‘ N 

Tbe zinc solution us carefully run in from a burette, 

well shaking after each addition, until a drop withdrawn by 
means of a glass rod ceases to turn black a drop of a i per 
cent, nickel sulphate solution .spotted on a white glazed tile. 
As long as any sul]'>hide remains unprecipitated the nickel 
sulphate will turn black, due t*o the formation of nickel 
sulj)hide. From ihc volume of zinc solution required, ' the 
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percentage of pure sodium -sulphide in the sample ^aq be 
calculated. ’ • • 

* A method- recently introduced by Svfcnn ^ for the esti- 
mation of sulphide in sulphide dyebaths could no doubt be 
applied to the examination of sulphide samples, and is in- 
cluded here for reference, ('the quantities given i« the 
original paper are for liquors containing about lO. ozs. of 
sulphide per gallon.) 

gms. of crystallised sodium sulphide or 2 gins. of,tl^ 
concentrated variety is dissolved in 250 c.cs. of water and 
20 c.cs. of the solution measured into a 1 50 c.c. flask. The 
flask* is fitted with a tap funnel and is connected up to a 
distillation apparatus, the receiver of which contains a known 

* N . * f 

volume of — iodine solutioh acidified with a little acetic acid. 
10 

To the distillation flask is added 10-20 c.cs. of a 25 per (fent. 
ammonium chloride solutiqp contait^ing 5 per cent, ammoqia. 
The ammonium sulphide formed is distilled over into the 
acidified iodine solution. Thft distillation is conducted for 
S minutes only, at the end of which •time the excess of 

N 

iodine irttfated back with — sodium thiosulphate solution, 
starch paste being used as the indicatpr. 

lUS + I2 = 2HI 4 S 
N 

Each cubic centimetre of iodine consumed = 0'0i2 gm. 

10 ^ 

of NagS .9H2O. 

Free Alkali. — When sodium sulphide is dissolved m water, 
it is hydrolysed thus : — 

NaoS 4- H2O = NallS 4 NaOH 

and both products can be titrated with a standard acid using 
methyl orange as indicator. 

V N 

25 c.cs. of the solution, as made up for the 

titration (above), ’ts pipetted into a conical flask, a few dro^Js 

N • 

of^ methyl orange added, and fitrated with ^UCl. I^ no 

free alkali is present, this* acid reading will correspond ter the 
zinc sulphate reading, provided, of course, that the same 
volume of sulpjiide solution is used for borti titrations. If 
free alkali is present, as is frequently^ the case with old 
samples, the acid reading will exceed the zinc sulphate read- 
ing, find the difference bet;ween the two will be the volume 
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of adid required to neutralise the free, alkali in the 25 c.cs. . 

of f-he solution. i"or convenience, this alkalinity can bef 
expressed in terms of sodium carbonate, although no doubt 
some of it is present as caustfc alkali. 

I c.c. I^HCl = C’0053 gm. Na2C03 

^ Arsenic Sulphide. — This substance, which in conjuncti^ 
with lime is largely used for the unhairing of goat skins 
intended for glove leather, is best examined by the method 
recommended by Proctor.^ 

0*5 gm. of the sample is weighed into a beaker and dis- 
solved by boiling with .strong nitric acid. The solution is* 
diluted with water, rendered alkaline by the addition of an 
excess of ammonia and altered if necessary. 

The arsenic is then precipitated in the form of magnesium 
ammonium arsenate by^ adding magnesia mixture’^ pre- 
pared as follows : — 

10 gins, of crystalline magnesium chloride is dissolved in 
100 c.ps. of distilled water and 25 gms of ammonium chloride 
added, followed by 30 c.cs. of concentrated amm^::w.. This 
^ mixture is ^allowed to stand for two days before using, and 
filtered if necessary. 

Proctor recommends a different mixture to that given 
al;>ove, but this latter gives quite satisfactory results. The 
precipitate of magnesium ammonium arsenate, after standing 
overnight in the cold, is filtered off and washed with ammonia 
water. It is then dried in the steam oven. When dry, the 
precipitate is detached from the paper as completely as 
possible and the paper ignited in a weighed porcelain crucible. 
The precipitate is then added and the crucible again ignited 
strongly in order to convert, the magnesium ammonium 
' arsenatv;’ into magnesium pyroarsenate Mg.jAsuO?. PVom the 
weight of pyroarsenate can Jdc calculated the weight of arsenic. 

• < Mg2As207 into As = 0*4287 

oc » Mg2As207 „ AS2S2 = 0-6903 
or . Mg2As207 ,, AsgSy = 07935 

Ron-Volatile Impuritie^s. — The non-volatile impurities, in 
commercial arsenic sulphides may ‘'consist of sandy matter, 
iron oxide, etc. 

I giTk of the cample is weighed into a cruQblc and ignited 
over a strong flam^e in the fume cupboard. It must be 
emphasised tllat the fumes evolved are extremely poisonous, 
and on this acebunt great care jnust be exercised. The 
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residue of non-volatik matter is cooled in the desiegator afid 
weighed. It shoufti be ignited for a further short periojj in 
order to make sure that all volatile maU<lr has been- expelled. 
If this is the case, there will be no further loss on heating. 


refp:kences 

1 191C, p. 369. , 

- y. S(f,\ Dyers Cdis., 1917, p. 146. 
* J.eatltc) Jnd. Lab. Book^ p. 57. 
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CHAPTER IV 

THE ESTIMATION OF NITROGEN 

*The accurate determinatio/i of nitrogcyi affords to the leather 
trades’ cflemist a valuable means controlling various pro- 
cesses in leather manufacture, as well as determining* the 
amoiy;it of hide substance in finished leather. The most con- 
venient method for the ^stimatiofi of nitrogen in organic 
substances such as gelatino, leather, etc., is that devised by 
Kjeldahl. 

This method is based the fact tliat when a nitro^nous 
substance' is heated with concentrated sulphuric ^Bcid, the 
organic matter is oxidised, the nitrogen being cofivcrted into 
ammonia, which, in the presence of nn excess of acid, forms 
ammonium sulphate. The ammonia is liberated^ by the 
addition of an excess of caustic soda, and distilled ove«r ii#to 
a known volume of standard acid. The excess of acid is 
subsequently titrated back with standard alkali* The exact 
modus operamh can be best described by taking as an example 
the estimation of nitrogen in leather. 

2*5 gms. of finely divided leather is weighed out into a 
Kjeldahl flask and 2o c.cs. of pure nitrogen free sulphuric ^cid 
added. The mixture is heated over a small flame until the 
leather has dissolved, when it is heated more strongly T^ver an 
ordinary bunsen flame for about 30 minutes. This operation 
should be carried out in a fume cupboard with a good dwught. 
The liquid is then allowed to cool down somewhat ai*d 
10 gms. of pure potassium sulphate and a small crystal of 
piire copper sulphate added. The'potassium sulphate mises 
the temperature of the* boiling mixture, and th 5 cqpper 
sulphate acts as* an accelerator or oxygen carrier. The 
contents of the flask are now boiled until c^ll carbpnaceous 
matter has been destroyed and the li(juid assumes a blue 
colour. 

After being allowed to get quite cold, •the acid liquid is 
diluted with about 300 C.cs. of water and transferred to a 
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50G c.c. graduated f^ask and cooled under* the tap. It is then 
ma(.\o up to the and well shaken. 

ICO c.cs. of this solution arc pipetted into a round-bottomed 
distillation flask of about 75b c.cs. capacity and diluted with 
200 c cs. of distilled water. 'A few glass beads (to prevent 
bumping) and a small piece of paraffin wax (to prevent 
undue frothing) arc added and the Lask fitted to a distillation 
appqralus as .shown in I'ig. 1, 



flask dil\jted with a little distilled v^ater and a few drops of 
methyl orange added as indicator. This is to absorb the 
ammonia evolve, d, and care should be taken to see that the 
end of the condenser tube dips well below* the surface of 
the acid. 

.By means of the tap funnel, .strong caustic soda solution is 
rup into the distillation flask until the copper, which is in 
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.solution, is precipitajed. (The copper thus incidcntailly, acts 
as ah indicator.) m • 

The alkaline liquid is boiled for 2D minutes,* at ,the 
end of which time all the ammonia will have distilled ov«.r 

N • 

into the -- acid. The flame is*thcn removed, the tap of the 

1.0 . ^ * 

funnef opened, and the receiver removed. The cewndenser 
should be washed down with a little distilled water into 
the flask. The excess of acid ^n the flask is then titrated 
N 

back with caustic soda. • 

. 10 

N 

. The number of c.cs. of NaOlI required, subtracted 

* . * N 

frt^m 50, will give the volume «f acid required to 

ncuti\^ise the ammonia produced from 0*5 gm. of leather. 

* • • 

N • 

I c.c. acid = 0’0ai4#gm. N 

or = 0007865 gm. hk.le substance. 

Various^substances other than copper sulphate* can be 
used as accelerators, potassium permanganate being favoured 
by llough.^ This investigator adds the permanganate to * 
the cool acid liquor after the leather has been thoroughly 
carbonised. lie points out that it is necessary t(f: ^i) 
thoroughly carbonise the leather ; (2) to make the addition 
of permanganate at the right moment; and *(3) to heat 
strongly immediately after the operation. 

Mercury is also used as an accelerator, but is not recom- 
mended on account of the formation of mercury ammonium 
compounds which have to be decomposed before the ammr*nia 
is distilled. This is done by adding sodium sulpjiide, or,, 
according to Sorensen,- by adding a little glucose, whereby 
the mercury is reduced to the mcfallic form. 

Bennett^ and Holmes have investigated the Kjl^ldahl 
method, using in their experiments pure gelatiile. Thf\r 
results show (using 0'25 gm. gelfttine and 10 c.cs. of sulf)huric 
aad) that the maximum amount of nitrogen is obtai^ed*only 
when an accelerator is used, and for this purpose they recom- 
mend K2SO4. Brolonged heating leads to loss of ammonia, 
and consequently low results. For 0*25 gsn: gelatine and 
10 c.cs. of H2SO4 the most reliable results were obtained by 
using 10 gms, of potassium sulphate and heating for 4-6 , 
hou^. Veitch and Tresegt,^ are of opinioi? that the leatlier 
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shouM be digested for six hours in ordex to give concordant 
‘ ' N 

results. . Instead oi using — acid for the collection of the 
^ 10 

ammonia, a saturated solution of boric acid may be used 
(Winkler).® 50-60 c.cs. of the saturated boric acid is i^i- 
trodue'ed into the receiver and a few drops of. Congo red 
solution^ added as indicator. After distillation, the ammonia 

c^'llected is titrated direct with ^ acid. Congo red give^ 

red colour with alkalies and a blue with acids. This 
modification can be recommended as giving good results, 
and has been used for several years by the author. 


REFERENCES 

^ Co//. {London Edition), 1915, p. 126, 

* your, Soc. Lea/her 'friK/es Uiem.^ 1918, p. 290, 

® Ihid.y 1919, p. 24. 

^ your. Amer. Leather Chem. Assoe., 1907, p. 221, 
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CHAPTER V 

ANALYSIS OF LIME LIQUORS 

The determination of the various constituents of a used Hme 
liquor is a matter of considerable difficulty, owing to the 
highly complex nature of such liquors. A new lime liquor 
(unless it has been sha’-pencd by the addition of sodium- 
sulphide, carbonate, etc.) is, of course, merely a saturated 
solution of lime containing an cxcqss of lime in suspension. 
As these liquors become old and “ mellow ’-through continued 
use, there accumulates considciable (juantities of ammonia, 
dissolved hide substance and its degradation products, etc,, 
resultiiig largely through bacterial and enzyme actio n^ 

One of the most useful papers on the subject ^Tiich have 
been published within recent years is that by Bennett,^ who 
goes very thoroughly into analytical details. Many of the 
methods given below arc taken from this paper. 

lotul Alkalinity. — Bennett suggests two methods for this 
determination, which includes alkalinity due to dissolved lime, 
'amino acids And their calcium salts, sulphides and .soda, if 
these two latter have been added. 

( i) Direct Method .'— ^0 c.c.s. of the filtered liquor is pipetted 
into a 200 c.c. graduated flask containing a warm solution of 
^6 gms. of boric acid on lOO c.cs. of water. The boric acid 
precipitates the peptone matters which are the cause of the 
uncertain end point if the liquor is titrated direct. The flask 
and its contents are kept on'dic boiling water bath for a short 
time until the precipitate flocculates, and then cooled down 
un^er the tap and made up to the mark with distilled water, 
(Care hiust be taken to sec that the boric acid used for the 
experiment is neutral to methyl orange.) After well mixing,' 
the solutfon is filtered, for preference through a Whatman 
No. 5 filter paper, and 40 c.cs. of the filtrate, corre.sponding to 

• * . . . . N 

10 c.cs. of the original liquor, titrated with'— HCl, using 

cmethyl orange as indicator. This titration gives a measure 
of the total alkalinity of 10 c.cs. of the liquor. 
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(2) Indirect MetiiQd*—iQ c.cs. of the filtered lii[uo;' is" 

pipetted into -a basin or flask containing Ao c.cs. of.^H^l. 

^ The mixture is diluted with a littje distilled water and boiled 
foi; about 3 mintites to expel ^ny ILS. It is then cooled 

. N . . N • 

down and the excess of — acid titrated back with NaOH, 
10 ’ 

methyl orange as indicirtor. The ab6)ve methods give 
identical results. • • * 

The same author, in another communication,^ give.s a 
method for determining the “mellowness” of a lime liquor 

for control purposes. 25 c.cs. of the liquor is placed in a 

• 

porcelain basin and phenol phthalein*atkied. j^UCl is slowly 

run in until the pink colour disappears. This gives approxi- 
matelji the alkalinity due to .strong ba.scs. Methyl orange is 
now added, and thc.titratioh continued until the indicator just 
turns red. This last titration Represents weak bases, such as 
amino compound.s, etc,, and, in regular sy.stcms of liming, will 
be proportional to the amount of dissolved hide substance. 
This meth^ is of interest from the works’ control point of 
view, as, by determining this titration difference aud the total 
nitrogen in a few liquors from the .same .system, a factor for , 
converting the former into the latter can be obtained. Some 
typical results quoted by Bennett to show this relatiortship cy'c 
given below — 


, ... I'oi il xN U, In KhKl.ilii 

.Methyl orang' titi.itioii 3 ^ 

as above on 2s c.ts. e<iiii\.toc rs. '^N.iOH 


4' 10 

2-8 

0-68 

5-37 

3'5 

0*68 

I TOO 

7"45 

0 68 

1175 

805 

0'68 

13-50 

9*05 

0*67 


Sulphides will influence the above factor, but in ccfntrol 
work, the error wiil be a*constant. The method is useful for 
rough work, but, of course, does not aim at extreme accuracy. 

Ammonia.— *The most accurate method for •estimating free 
ammonia in lime liquors is that devise^ by Thompson and 
Suzuki,^ which consists in dfstilling the ammonTa into standard 
acid in vacuo. 25 c.cs. of Jhe settled liquor ts pipetted into the 
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distilliLj flask A (Fig. 2) fitted with a thcrniQineter- and a 
lojg fine capillary tube for admitting a small current of air 
to prevent frothing, etc. The liquor is diluted to about 
200 c.cs. with distilled water, made slightly acid with dilute 
HCl, and then alkaline with an excess of magnesium oxide. 



FlU. 2. — Thonl|v^on anti Suzuli’s npparatu^. 


The receiver (B) and the* guard flask (C) each contain a known 
^ N 

volume of ^^^HoS 04, and care is taken to see that the side 

tube of the flask C dips well below the surface of the acid 
in B. a 

The apparatus is then exhausted by means of a pump 
connected to D, and the contents of the distilling flask distilled 
at a temperature of 40° C. for half an hour. During distillation, 
the®guard flask C is kept cool by means of a stream of water 
,a.s sho\yn. After distillation, the excess of acid in flasks B 
and C is titrated back, using either methyl orange or carminic 
acid as indicator. 

The following example will show the method of calculating 
results :~ 


N 

10 


acid added 


25 c.cs. of sehkd liquor used. 


Rlask V>. 

t 

20*0 c.cs. 


N 

~ NaOH used in titrating back 
— acid used by NH;, . . . 


1 8*4 c.cs. 


Flask C. 
20*0 C.CS. 

170 C.CS. 


,1*6 C.CS. 


3*0 C.CS. 
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.•/Total acid used = 4*6 cxj. 

Now I c’.c. of acid • = o'ooi; gm. of NFl^j 

.*.‘4*6 c.cs. of acid ^ (0*0017 X 4*6) gm. NH.j 
^ = o*qo 782 gtn. NILj 

25 c.cs. of liquor contain 0'00782 gm. Nll.j 

.00 c.cs. * „ „ 0-03128 gm. NII.5. 

Bennett points out that, in •distilling am*nonia from liin^' 
.iqiiors under ordir^iry atmospheric pressure, it is necessary to 
fix a limit to the time of distillation. Jhis is to avoid the 
gradual decomposition of the dissolved amino compounds 
ivith the production of further quantities of ammonia. The 
following method is recommended ^ 

100 c.(?s. of the settled* lime liquor is measured into a 
distillation flask together with 20 ^.cs. of a 10 per cent, 
solution of magnesium sulphate and 75 c.cs. of water. ' (The 
magnd^'um sulphate renders the solution weakly alkalme 
with Mg(OH)2.) The contents of the flask are now distilled 
into 50 c.cs. of a 3 per cent. soTution of boric acid for exactly 
15 minutes, at the end of wdiich time the^ammonia collccl^'d is 

N . • 

titrated direct with using methyl orange ai^indicator. 

N 

1 c.c. - acid =00017 gm. Nil,, 

Sulphides. — The sulphide pre.sent in a lime licjuof cifti 

N" 

be estimated voliunetrically by the ammvjniac»d ^^ZnSOi 

method as for ordinary sodium .sulifliide (see p. 16), using a 
known volume of the filtered or settled li-]uor. The accurate 
estimation of sulphides in lime liquors has been a matter of 
much controversy, and Bennett considers that the percentLige 
error by the zinc sulphate method is very great. Qn the 
other hand, Hayes‘S favours the method as being quite suit- 
able for ordinary piu'j oses. • 

It appears from some recent work by Wood and l^aw^' 
that sulphides arc* formed in lime liquors during the liming 
of hides, etc., by the action of the Jime on the loosely comCined 
suiphur in the hair. This is of intercsst, as it is tJiercTore 
possible that sulplydes cifn be detected in liquors to which 
no sulphide has been added. 

Total Nitrogjn. — 50 or 100 c.cs. of the fiirt^red liquor is 
rendered acid with an excess of dilute nhrogen free H0SO4 
and evaporated to a small bulk in a Kjeldahr flask. Ihe 

liolutMon is then cooled down and 10 c.cs.* of concentrated 

• • 
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sulphuVic acitl added. Digestion is c6ntinucd in the ordinary 
rrYanncr, using to\\iards the end of the operation 2-5 gms. of 
potassium sulphate and a small crystal of copper sulphate. 
When completely clear, and of a blue colour, the flask is 
cooled down and the; contents diluted with distilled water. 
The solution is transferred to a distillation apparatus, rendered 
alkaline with an excess of caustic soda solution and the 
ammonia distilled into 50 ccs. of a saturated boric acid 
solution, as described on p. 24. The ammonia is then titrated 
as usual. 

I c.c. acid = 0*0014 N 
or, , . =0*0017 gm. NHy 

The differentiation (!.f the various nitrogenous compounds 
may be carried out by the method of Wood and Trotman.^’ 

. A known volume of the cle;ir liquor is heated »?ith an 
excess of a saturated solution of zinc sulphate to precipitate 
the unchanged gelatine. The precipitate is filtered off, washed 
with a little water and its nitrogen content determinated by 
the Rjcldahl method. Gelatine may be taken to contain 18 
percent, nitrogen. 

To the filtrate from the above precipitation is added a 
slight excess of bromine water to precipitate the peptones. 
This^ precipitate is filtered off, washed, and the nitrogen 
cietefmined. The quantity of nitrogen multiplied by the 
factor 5*42 jWill give the amount of peptone bodies present. 
Any nitrogen found in the filtr^lte represents amines and 
amino compounds. 

For precipitating peptones, Trotman and Hackford re- 
commend a solution of tannic acid. 

* Total Lime. — 50 c.cs. of tfie clear liquor is evaporated to 
dryness in a platinum or porcelain basin, and ignited to 
destroy all organic matter. The residue is dissolved in dilute 
HCl and the solution bofled and filtered. The filtrate is 
^adc alkaline with an excess of ammonia (filtered if necessary) 
and .-the lime precipitated in the usual waj^ with ammonium 
oxalate, washed, dried, ignited and weighed as already de* 
scriDedt(see p. 12). * 

'Soda . — Proctor s Method , — 50 cxs. of »the clear liquor is 
evaporated to dryness, ignited to destroy organic matter, and 
the residue, \v1ien cool, treated with a little ammonium 
carbonate soljition.* This is necessary, in order to convert all 
lime present int(ji CaCOa. The 'basin is again gently ignited 
to expel ammonia, and the rcsidue^w^ashed on to a filter paper 
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with hot distilled water. The filtrate and washii^s.arc 

*N • 

titrated with -HCl using methyl orange indicator. 

TO • 

N 

I C.C. - IICI = o'oo?3 ffii). NuoCOs 

• 10 , ^ . 

• • 

Method , — lOO c.cs. of the filtered liguor it- 
pipetted into a 200 c.c. graduated flask and 10 c.cs. of 10 per 
cent, ammonia added. The flask and its cohtenls arc hcc^ted 
on the water bath •and a hot solution, consisting of 20 c.cs. 
of saturated ammonium oxalate and ioc.es. of 10 per cent, 
amnwnia added. 

After further heating on the water bath for a quarter of an 
hour, the^flask is cooled down undt*r*the tap, made up to 
tl;e mark with water, well shaken a^Ll filtered. 

• 50 c.cs. of the filtrate (equivalent to 25 c.cs. of the 
origin^ liquor) is evaporated to dr\ ness in a platinum basin, 
and the residue strqngly ignited to drive off all ammonium 
salts. It is then di.ssolved *ii> 25 c.cs. of warm 3 per cent. 

N 

boric acid solution and the. alkali titratefl with 

methyl oraii^e as indicator. , ’ 

Any soda found by either of the above methods may be 
due to added soda or sodium sulphidi^or both. 

In the routine examination of lime liquors it ('vill be 
found most convenient to express all results in gms. pei* lit?e 
of liquor. Series of analyses arc then e.isily tabulated for 
comparative purposes. Gm. per litre corresjjoncf# to lb. per 
100 gallons. 

Fellmonger’s collecting limes. — The composition of fell- 
monger’s collecting limes is the subject of a paper by Wood 
and Trotman.”^ The bad condition of these limes is said^to 
be the cause of “looseness” in sheepskins. The results of , 
analyses made by these authors are summarised below — 


(I’ER 100 C.C. Lujutn;.) 



' CaU in solu- 
j lions 1 

AliaUnily 

N acid 

Mlj 

1 

lotalN. 

i Tilde b^bi. 

Min. . . 

Max. . 

Mean . 

«. 

. o-«5 gin. 

. O' 14 gm. , 
. 0*083 gm, ^ 

3-88 C.CS. 
I2-80C.es. 

6 50 c.cs. 

0-008 gir. 
o'Og gm. 
0-033 gm. 

o-oi3*gm. 
o-6oo gm. 

* 0-105 gm. 

' 

1 i5'i29gm. 

3 ' 370 i;in. 

ro43gm. 
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The/ recommend that the followiiig should be taken as 
the limits for a col[pcting lime : — 

CaO in solution : Not less than O'l gm. per loo c.cs. 

N 

Alkalinity: Not more than 6*0 c.cs. - acid per iooc.es. 
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CHAPTER VI 

ANALYSIS OF LIMED PELT 

^IIE analysis of limed pelt has for ‘its* object the determina- 
tion of the condition of the pelt aft(;r wasliini^, and also the 
arftount of acid required for dclimin". (Although less than 
the th^rctical quantity is Generally used in practice.) 

The methods o^ analysis as outlined by Pennett^ have 
been found by the present author to give satisfactory results, 
and are described below. , 

Total Alkalinity. — lo gfns. of the pelt is weighed out^ and 
cut into vciy fine .shavings on a clean glazed porcelain tile 
with a .sharp knife. The pelt is then transferred to a wide- 
mouth glass-stoppered bottle, and the Hie wash(xl with distilled ' 
water, the washings being added tv> the bottle. 50 c cs. of a 
3 per cent, solution of boric acid is added to the bottle, the 
stopper of which is then tightly inserted and the whole shaken 
for a few hours, preferably in a mechanical s'hakcr. The 
N 

liquid is titrated with --^l I Cl, using methyl orange as indicator. 

The volume of acid required is noted, and the bottle and its 
contents again shaken for some hours. This process* of 
.shaking and subsequent titration is continued until the volume , 
of acid required to be added is reduced to O' [ c.c. The total 
amount of acid used in the titration? is ascertained by addition, 
and this gives a measure of the alkalinity of the pelt. * * ^ 

Such alkalinity is due to lime, sod£i, ammonia,* and any 
sulphides and organic bases iJt*c.sent, and is conveniently 

• N * 

expressedasc.es. ^ acid,iDer loogm. pelt. 

Ammonia. — The small amount of ammonia present in limed 
pelt can be estimated in* the neutralised WefUid ffom the 
estimation of the total alkalinity above. Jliis liquid is trans- 
ferred to a distillation flask and diluted wi^i distilled water. 
It then made alkaline, with an excess of caustic soda 
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solutioA, and any ammonia thus liberated is distilled over 
inlo about 50 c.cs^of a 3 per cent, boric acid solution. The 

« N 

ammonia is then titrated with acid in the usual way. 

10 ^ 

N' 

1 c.c. acid = 0*0017 gm. NH.-j 


f Sulphides, — According to Bennett, the sulphide present in 
limed i)elt can be most accurately estimated by Mohr’s 
residual method. Jtor this process, the following standard 
solutions are required : — 

N 

(i) — arsenite solution: This is prepared by weighing 
10 f ‘ , 

exactly 4’95 gms, of pure arsenious oxide As^O;] into ^ a 
1000 c.c. graduated flask and adding 200 c.cs. of water and 
30 ^ms. of pure sodium bi-carbonate. The mixture is warmed 
oh the water bath at 60 C. iintu the oxide has completely 
dissolved, when it is cooled donn under the tap and made up 
to rooo c.cs. with distilled water. 


(2) 


, iodine solution : 
10 


12*7 gms. of pure re-sublimed iodine 


is weighed into a 1000 c.c. graduated flask, 25 gms. of 
potassium iodide and *200 c.cs. of water added, and the 
mixture gently .shaken until the iodine has dissolved. The 
solution is made up to tooo c.cs. with di.stilled water. 

I c.c. of this solution should correspond to 1 c.c. of the 
arsenite .solrtion when titrated against the latter, using starch 
paste as indicator. 

(3) Api^roximately normal NaOH, made by dissolving 
40 gms. of pure caustic soda in water and making the 
solution u\) to 1000 c.cs. with di.stilled water. 

Method. — 50 gms. of the ])clt is weighed into a distillation 
fla.sk and treated with 300 c.cs. of 10 per cent. HCI. 
The fla.sk is then connected up to a distillation apparatus, 
th'c receiver of which contains 10 c.cs. of the approxi- 
Inately normal NaOH. After standing overnight, the 
.solution in the distillation flask is warmed gently for half an 
houl, at the end of which time it is boiled for 20 minutes. 
The liquid in the receiver, now contain inr all H^S evolved 
from the pelt, in the form of .sodium sulphide, is transferred 

to a 20b c.c. graduated flask and 20 c.cs. of the arsenite 

solution added. Tiie whole is then made slightly acid with 
dilute IICI. Arsenious sulphide is precipitated proportional 
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to the sulphuretted hydrogen present. In other worcks, soin^ 
•of the arsenitc solution will be used uj). 

■ 3 H 2 S -f" AS 20 ;>= As^S;} 

The contents of the flask ^are made up to 200 c.cs. 
with water, weX shaken and filtei'Al. 100 c.cs. of the 

. * N * 

filtrate (= 2*5 gms. original pelt and JO c.c. arseiiKe solu- 
tion) is pipetted into a con ical^ flask and ♦'endered aikaliijc 
with an excess of,sodium bi-carbonate. It is then titrJted 
N 

with - iodine solution, using starch pasA* as indicator. The 
.10 ^ 

iodine solution required to titrate back represents the unused 
•arsenite solution. 

- *-As203 4 * 4I2 4 " 4 ^^2^^ ~ <SllI 4 ~# 2 As^f 1 , 

I c.c. arsenitc solution = O’OiSoifl gm. Na^.^ . 9J loO 
or iF 0*00255 gin. ILvS 

The following e:^aniijlc will show the method of calcuiaiing 
the result : — 

50 gins, pelt treated as above. 

TOO C.CS;* of the filtrate used for titrati(»n. 

Volume of arsenite solution in too c.cs. - lO’f) c.cs. 
Iodine used for titrating back • 7*5 c.cs. 

Arsenite consumed by the sulphide 2*5 c.^.^.^ , 

Now J c.c. arsenite = c^'CiSruS gm. N.-.S . qll^O 

2*5 c.cs. = 0-045045 gm 

25 gms. pelt contain 0*045045 gm. 

TOO gms. „ ,, o*iSoi8gm. 

Hide Substance.- The total hide substance in limed pelt is 
determined by estimating the -total nitrogen by Kjeldatfl’s 
method (see p. 21). 

5 gms. of the pelt is weighecj, into a Kjeldahl flask and 
digested with concentrated sulphuric acid in the usu^l wiiy. 
The acid litiuid then ililuted with w'ater, cooled ^nd made 
up to 500 c.cs. in a graduated flask. 100 c.cs. of this 
solution corresponding to i gm. of peit is pipetted iijto a 
distillation flask, an excels of NaOII solution added? and the 
ammonia estimated by distillation as previously dc.scrlbed. 
Any nitrogen found in the form of free ammonia should be 
allowed for wlTt;n calculating the hide substance. 

Soda. — 10 gms. of the pelt is gently ignitecKin a platinum 
dish, until all volatile matter has been e.s:j>elle(l and only a 
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charredi mass remains. This is carefnlly broken down with 
a {;\kss rod, and the ignition completed to a white ash. It is 
then cooled and Inoislened with a solution of ammonium 
carbonate, and the excess driven off by careful ignition. 
This latter operation should be repeated in order to make 
sure that carbonation i'a complete. 

The cooled residue is extracted with hot water several 
times and the washings filteicd through a filter paper. The 
fftrate containing the sodiurfi carbonate is then titrated 
. ‘ N 

with jqHCI, using methyl orange as indicator. 

N 

I c.c. acid = 0*0053 gm. NagCOy 

Total Lime. — The total lime can be estimated by igniting 
a known weight of pelt in a platinum dish and estimating 
the lime in the ash by the methQ,d described on p. 12^.* 

Salt. — 10 gins, of the pelt is gently ignited in a porcelain 
basin until only a chiirrcd mass'remains. This is cooled down, 
moistened with distilled water and carefully crushed with a 
glass' rod and extracted with boiling water several times, the 
washinj^s being passed through a filter paper fato a clean 
conical flask. One drop of a very dilute solution of methyl 
orange is added to the filtrate, which is then made exactly 
N 

nqutr^l by adding sulphuric acid. A few drops of 

potassium chromate solution is added, and the chlorine titrated 

with - silver nitrate solution. 

10 

N 

I c.c. AgNOs = 0*00585 gm. NaCl 

, An alternative method for estimating chlorides is given 
by Bennett in the paper already referred to. 


REFERENCE 
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CHAl>TE*li \II 


ANALYSIS OF LACTIC ACID 


,COMM]'’.RClAl. lactic acid, as used in tiu- leather industry, is 
a li{:jht brown coloured liquid, contain ini(, in addition to lactic 
acid, varying quantities of lactic an 4 iydride, and acetic acid. 
Small quantities of iron may also be present, .and sulphuric 
acid known to have hsten used as an adulterant, 
analysis of the coimnercial acid consists in the determination 
of the above constituents. ’ * 

The solution for anal)'.sis is ma(ie Uy diluting ic> gins, of 
the sample to 250 e.cs. with distilled watc r. ^ * 

Total AcTdity. — 25 c.cs of the diluted samjile js measured 
into a conical ilask, a few drops of phenol phlhalein added 
■ N - . 

and titrated with ^^^NaOlI. Tin.-, titration represents acidity 

due to lactic acid, acetic acid, and sul]>huri( acid if pie.sent. 
l^or the purpose.s of calculation, this titratiwii is trailed A. 

Acetic Acid.— 25 c.cs. of the diluted sohitioif is pipetted 
into a distillation flask and diluted to about 2(X) c.cs. with 
water. The volatile acid is then distilled over into a clean 
conical flask. A safety trap, .similar to that used in the 
apparatus for the Kjeldahl amnionia di.stillation sliould*be 
interposed between tlie distillation flask and the condenser.# 
When about 100 c.c.s. of di.stillate has been collected it is 


titrated with ^ NaOII, using phenol phthalein as iiijiicator. 

I ^ • 

This titration repre.sents the acetic acid from 25 c.cs. vf the 
.solution. If this titration be cfilled B. then (A-B) will^give 

the number of cWdc centimetres of NaOlI corres[)oiuling 


to the lactic acid (providing no .sulphuric acw^s present). 

•N ' -IT 

I c.c. ^^NaOM = oxx)9 gm. lactic acid, and 
= 0 'Oo 6 gill, acetic acid 
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Tor otlx^r suggestions for estimating volatile acid, see publi- 
cations by Faust/ Balderston/ 

Lactic Anhydride. — 25 c.cs. of the lactic acid solution is 
exactly neutralised by adding the necessary volume of 
N 

“NaOH as found in the total acidity titration. An excess 

' N 

of 10 cubic centimetres of — NaOH is added, and the 

10 

mixture allowed to stand in the cold for 10 minutes (Besson), 
during which time the flask should be corked to prevent the 
absorption of atmospheric CO.>. 

A few drops of phenol phthalein solution is added, and 

N 

the excess of NaOH tjtnjted back with - HCl. 

10 

In order to obtain uniform results, it is important that 
the anhydride determination should be made as s(Jon as the 
sample is diluted. Lactide, whicsh appears to be the^-actual 
substance present in lactic acid, is gracluaMy transfornied into 
lactic acid on diluting the sample (Thompson and Suzuki).' 

N ' 

I c.c. -NaOH = o'oo 72 gm. lactide 

The relation between lactic acid, lactic anhydride and 
lactide is .shown below (Thompson and Suzuki, loc. at.). 

J.actic Anhydride. 

Cll3.CHOH.COOH 

I I 

CO-O-CH.CIIg 
+ IhO 

Lactide. 

CH3.CH— O-CO 

1 I 

CO- 0 — CH.CHa 

+ 2HiiO 

To,tal Ash and Iron.— 5 gm.s. of the sample is ignited in a 
platinum dish and the residual ash weighed. For the deter- 
mination. of the iron, the ash is dissolved in a little nitric 
acid,' and any iron present estimated colorknetrically by the 
method given under water analysis (see p. 2). 

For light dcfioured samples, Harvey “ recommends the 
following : — . , 

25 C CS. of the s, ample are diluted to 500c.es. in a graduated 


Lactic Acid. 2 inols. 


CH3.CHOH.COOH 

I '■ I 

COOH . CHOH.CH3 
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flask, and 25 c.cs. of tliis solution measured into a K^sslc/ 
•glass and diluted to t^e 100 c.cs. mark with water. 

• I c.c. of a 10 per cent, solution of potalsium fcrrocyaniSc 
is added, and the colour produced allowed to develop Ifor 
3 minutes. The tint is then matohed against a standard iron 
solution with thc*usual precautions. • 

Sulphuric Acid. — Balderston {loc. dt,) recommend^; the 
following method : — * 

50 gms. of the sample is di^s^lved in netitral 95 per cent, 
alcohol, the solution heated to 60 ' C. and allowed to stdnd 
in a warm place overnight. Any precipitate is then filtered 
off and washed with alcohol. The alcohol is distilled off 
from the filtrate and the residue dissoK^ed in a little dilute 
TICl. The solution is boijed, and -any sulphuric acid pre- 
cipitated by adding an excess of hot barium chloride solution. 
Tne barium sulphate is filtered off, washed with hot distilled 
w'ater, ^ried, ignited and weighed, 

BaiSOj into ILSOi = 0*420 

This method depends upon the insolubility of sulphates and 
the solubility of sulphuric acid in alcohol. 

Specific Gravity.- -The .specific gravity of the sample? can 
be taken by means of the specific gravity bottle. .This figure 
is useful as a check on different batches of the same delivery, 
and also as a means of converting oefeentages by weight into 
percentages by volume. 
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CHAPTER VIII 


OTHER DELIMING AGENTS 

In addition to lactic acid, many *otlu'r acids arc used for 
d^liming, sulphuric acid, hydrcchloric acid, acetic acid, 
formic acid, "and boric acid. Ammonium chloride is also used. 
The crimination of these ntaterials is outlined below. 

Sulfuric Acid.-^P'or approximate work, the specific gravity 
is determined by means of a ‘^xxifa. gravity bottle, or hydro- 
meter, and. from this fn^ure the strengtli ♦>f the aciil ascertained 
from the table (sec Tabic 1). < 

TAULK I. 

1 5*^ , 

SJ'KCIKTC (iK\VTT\ (M .SULriJ ' l<* AmD XT < 

•1 

(1 


S Cy . 

HoSO^ 

1-200 ' 

27-32 

1-205 

27*95 

1*210 

28 -58 

1*215 

29*21 

1-220 

29-84 

1-225 ' 

30-48 

1*230 ! 

31-11 

1*235 

31*70 

1*240 

32 -28 

1*245 ! 

32*80 

1*250 1 

33*43 

1*255 i 

34*00 

1-260 ' 

34*57 

1*265 i 

35*14 

I -270 ! 

35*71 

1*275 i 

36*29 

1*280 1 

36*87 

1*285 ’ 

' 37*45 

1*290 

i 38*03 

1*295 

i 38’6i 

1-300 

1 39*19 




1-515 , 6|T2 

1-520 Or 5*) 
1-525 ' 02 ‘ 0 () 

1-535 1 03-00 
1-5.10 63-43 

I '545 1 

1-550 i O4-26 

1*555 ^> 4-07 

1-560 ^^>5-20 
i- 5 Cf ‘ <15 '<'^5 
1-570 I <?6-o9 
i’575 ! 6653 
r5so,, 60-95 
1-585 : 67.- 40 
1-590 i 67-83 
1-595 I 68-26 
• 1 -600 •! 68-70 
1-605 I 69*13 
•j-Oio I 69-56 
1-615 ! 70-00 
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TABLE 1. — Continued'. 


1 

S.Ci. 

H2SO4. 

s.e. 

H2SO4. 

s.(;. 

:/HaS(v 

S.G. 

-nijso, 

I '620 

70*42 

1*710 

78*04 

1*800 

86*92 

1 * 5^34 

93 ''5 

1*625 

70*85 

1*715 

78*48 

1-805 

87*60 

i -«35 

93-56 

I 630 

' 71*27 

1*720 

78*92 

i-8io 

88*30 

1*836 

93 'iio 

1*635 

71*70 

1*725 

79-36 

1-815 

89*05 

1*837 

94-20 

1:640 

72*12 

1*730 

79*80 

1*820 

90*05 

1*838 

94*60 

1*645 

72-55 

1*735 

80*24 

1*821 

90 •':o 

1*839 

95*00 

1*650 

72*96 

1*740 

8o*68 

I *822 

90*40 

I *840 

95 *60 

I- 655 

73*40 

1-745 

8 i*I 2 

1*823 

90*60 

I * 8405 

95*95 

I *660 

73 * 8 * 

1*750 

81*56 

1*824 

I 90*80 

1*8410 

96*30 

1*665 

74*24 

1*755 

82*00 

1*825 

91 *00 

1-8415 

i 97-35 

1*670 

74*66 

I * 700 

82*44 

1*826 

91*25 

I *8410 

; 98*20 

1-675 

75 *oS 

1*765 

83*01 

1*827 

91*50 

1*8405 

: 98*52 

1 ‘6S0 

75-50 

1*770 

\V 4 i 

1*828 

91*70 

1*8400 

' 98*72 

1*685 

75*86 

1-775 

84*02 

1*829 

91*90 

1-8395 

98*77 

I * 6yo 

76-30 

1*780 

84*50 

1*830 

1 92*10 

1*8390 

99*12 

1*695 

76-73 

1*785 

85*10 

-831 

92*43 

1*8385 99*31 

1*700 

77’«7 

1*790 

85*70 

1*832 

92 70 



1*705 

77*60 

1*795 

1 86*30 

i *^^33 

92-97 

1 




A 'more accurate method is to determine ' the acid by 
titration, i6 ^q^ms. of the sample is diluted with water and made 
' up to 1000 c.cs. in a graduated flask. 25 c.cs. of the well mixed 
. . N N 

sclut’oiT is titrated with ^^NaOlI or ^^Na2C0;} with methyl 
orange as indicator. 


10 


N 

I c.c. alkali = 0*0049 gm. H2SO1 


The sample should also be examined qualitatively for iron, 
and, if necessary, estimated (uthcr by diluting the acid and 
precipitating with an excess of ammonia, or colorimetrically. 

Hydrochloric Acid.- -The specific gravity is determined, 
using a stopperetl specific gravity bottle (HCl fumes are 
injurious to the balance). The strength of the acid can then 
be ascertained from Table 1 1 . 

As a rule, the hydrochloiic acid of commerce (spirits of 
salt) wiP be found to have a specific gravity of about ri8, 
corresponding as will be seen from the table to a content of 
35-5 per cent. HCl. The presence of sulphuric acid (which is 
unlikely; and sulphates can be ascertained by diluting a little 
of the sample and adding a solution of BaCl2. 
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TABr.E II. 

Specific Gravity ok IIyorochlukk' Acfn at Go® 


(Ferguson). 


S.G. 

' HCl 

• s.(;. ! 

H(l. 

1*6069 

1*40 

1*0985 ! 

19*63 

1*0140 

2*82 

i*ioo 6 I 

20*04 

I *0211 

4‘2S 

I JO 27 ! 

20*45 

I *0284 

5*69 

1^1048 , 

20*86 

1*0357 

7*15 

I • 1069 1 

21*27 

1*0375 

7*52 

1 * 1090 i 

21 *68 

1*0394 

7*89 


22*01 

1*0413 

8*26 

1*1132 I 

22*50 

1*0432 

8*04 

i‘ii54 ; 

22*92 

i *0450 

^ 9*02 

1*1176 1 

-3* 33 

^ *0469 

9*40 

1*1197 i 

23 ■ 75 

1*0488 i 

9*78 

1*1210 

24 * i() 

1*0507 1 

10 * 17 

1 * 1 240 , 

24 57 

I * 0526 ^ 

^^0*55 

1*1248 

2473 

1*0545 1 

10*94 

1*^256 , 

24 90 

1*0564 

11*32 

1*1205 

25*66 

1*0584 1 

11*71 

1*1274 

25 “ 23 

1*0603 

1209 

1*1283 ; 

25*3') 

1*0623 

12*48 

1 * 1292 , 

25*56 

1*0642 

12*87 

1*1301 

25 72 

I *0662 

26 

I • 1310 

25*89 

I '0681 

1 15*65 

1*1319 

26*05 

1*0701 

14*04 

■ 1*1328 

20*22 

1*0721 

14’43 

I • 13.^6 

26*39 

1*0741 


1*1345 1 

20*50 

1*0761 

15*22 

i*i35t , 

26*73 

1 *0781 

15*62 

i‘i3t>3 

2()’9o 

1 *0801 

l 6 *oi 

11372 , 

27*07 

1*0821 

16*41 

1*1381 

27*24 

1*0841 

16 81 

1*1390 , 

27*41 

I *0861 

17*21 

1*1399 , 

27*58 

i*o88i 

17*61 

1 * 1408 

27*75 

1*0902 

i 8 *oi 

1*1417 

27*92 

1*0922 

18*41 

1 * 142 O 

28*09 

1*0943 

18*82 

1*1435 

28*20 

1*0964 

19*22 

1*1444 

28*44 


s.e. • 

» 

HCl 

s.(;. 1 

, HCl. 

1*1453 ! 

28*61 

1*1780 , 

35*21 

^•1402 1 

28 * 7*8 

1*1708 

35 ■4«' 

1*1471 

; 28*95 

I • iSoS 1 

35 59 

1*1480 

i 29*13 

I • 1817 ! 

35*78 

1 * 1489 

' *9*30 

1*1827 1 

35*97 

1*1498 1 29*48 

1 * 1830 ' 

30* 16 

I * 1 508 

I 29*05 

1*1846 ' 

36-35 

1*1517 

1 29*83 

i*i85() 

36-54 

1 * 1 ^0 1 

: 30*00 

1 • 1800 

30-73 

1*1535 

30*18 

1*1875 

36-93 

1 15 ft 

30*35 

I * 1885 

37-14 

1*1551 

30-53 

1*1895 

37*36 

i*i5iG 

30-71 

1*1904 

37 -58 

11572 

30*90 

1*1914 

37 -So 

1*1581 

1 11 *08 

1-1924 , 

i 8'03 

1 * I 5<K) 

' 31 ”27 

1-1034 ' 

38*26 

1 • lOuo 

'.31*45 

I 1944 : 

38-49 

1 * 1009 

11 ’04 

1-1953 

^18*72 

1 * I0I<> 

31*82 

1 * 1903 ^ 

38-95 

1 • I02S 

32*01 

1*1973 

39-18 

1 ns7 

32’i9 

1-198: 

30*41 

I'l'-li 

32-38 

1 ■ 1093 ' 

30-64 

i*'6so 

32-50 

1 • 2003 

39*86 

1 • lOOC 

32*75 

1*2013, 

40*0() 

I * 1675 

32-93 

I • 2023 ' 

•40 

I * 1684 

, ; 12 

1-2033 ' 

40-55 

I * iO()4 

33 31 

1^*2043 

40-78 

1 * 1 703 

33*50 

1 ^053 , 

41*01 

1*1713 

33*0<i 

1.2003 

41*24 

1*1/22 

33 -88 

1-2073 . 

41*48 

1*1732 

34-07 

1*2083 

41*72 

1*1741 

31 26 

1*2093 

41 *99 

1' 1751 

34-45 

1*2103 

42*^0 

.1*1 7OU 

34*0.1 

1*2114 

42*04 

1*1770 

34-83 

1*2124 

43-01 

1*1779 

35-02 

1*2134 

43*40 


For ntratioji , — lOgms.of the sample is diluted tc) loooc.ca* 
in a graduated ^iask, and 25 c.cs. of the solution titrated 
N 

with - NaOIl with methyl orange as indicator. 

10 

I c.c. of ^NaOH = o ’00365 gm. II Cl. 

Mineral Impurities , — 20 gms. of the a^id is ^waporated to 
dryne.ss on a water bath in a fume cupboari^, .ihd the residue 
greatly ignited. It is then ivcighed and examined for iron, etc. 
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Acetic Acid. — The strength of the acid can be arrived at 
hy determining the specific gravity and referring to Table III. 

TABLE III. 


Si-KciKic (Gravity (,f x\cett<’ Ann at 15® C. 
(Ouderaans). 


S.G. 

Arelir 

s G. 

Art tir 

S G. 

i 

j 

S G. 

Acetic 


ici<I 


at id 


j 


arid. 

O' 9992 

0 

I -0363 

26 

1-0631 

! ; 

I -0748 

7 « 

I ’0007 

I 

1*0375 

27 

I - 0638 

1 53 

I-074S 

79 

1 *0022 

2 

I - 0388 

28 

I '0646 

! 54 

I -0748 

• 80 

1-0037 

3 

1 - 0400 

29 

1*0653 

! 55 

1-0747 

81 

1 -0052 

4 

I -0412 

30 

1 -066(1 

56 

1-0746 

82 

1 ■ 0067 

5 

1 '0421 

3 ' 

1 -O 0()6 

57 

I -0744 


I • 0083 

6 

I 0431) 

' \2 

i-o ()73 

' 5‘8 

1-0742 

84 

1 'oo()S 

7 

1-0447 

33 

1 'o(»7‘> 

50 

1 '0739 

S 5 

I - 01 13 

8 

1 04qf» 

33 

1 06S5 

(K) 

1 -0736 

86 

1 •0127 

<) 

1 -o]7o 


f «o6')i 

(n 

1*0731 

^7 

1 '01^2 

K) 

1 -0481 

30 

1 •c> 9()7 

-02 

1 '0726 

88 

1-0157 

1 I 

I *0102 

>7 

I (J702 

() ; 

i -0720 

8() 

1*0171 

12 

1 '0502 

3 '^ 

1 0707 

64 

1-0713 

90 

1-0185 

13 

I 

30 

1-0712 

i 05 

1 ‘0705 

9 i 

1 '0.i00 

14 

1-0523 

40 

1-0717 

66 

1 o6()6 

92 

I -0214' 

15 

‘‘0533 

•M 

1-0721 

! 67 

V 0686 

93 

I -0228 

I() 

^ 0543 

42 

1-0725 

()8 

1 ’0674 

94 

I - 0242 

17 

I 055 “ 

43 

1 ‘0729 

6(^ 

1 ’0660 

95 

1 '0256 

18 

T -0502 

• 44 

»o 733 

70 ’ 

1 *0644 

96 

I -0270 

19 

1-0571 

35 

1*0737 

i 7 » 

I '0625 

97 


20 

1 *0580 

10 

1 -0740 

' 72 

1 *0604 

98 

1 *02 98 

21 

1 -0580 

47 

1-0742 

73 

I 0580 

99 

I -0311 

22 

I *o5()S 


1-0714 

74 

1*0553 

100 

1-0324 

,‘3 

I oi»u 7 

49 

I *0746 

75 



i '0337 

24 

i *o()i5 

50 

1 -0747 

76 



1*0350 

^5 

ro()23 

5 ' 

1-07 ^8 

77 




logins, of the acid is diluted to 1000 c.cs. and 25 c.cs. of the 
1 N 

solution titrated with NaQH, using phenol phthalein as 


indicator. 

N . 

1 c.c. ^^NaOlI = 0‘Oo6 gm. acetic acid 

Formic Acid.— The sample is titrated as for acetic acid, 
abov 

N 

I c.c. ^^NaOll = o’ 0046 gm. of forfnic acid 

For an altC'f native, and more accurate methpcl, see J.S.CJ.y 

1903, p. 1019.^ 

Boric Acid. — This acid can only be satisfactorily titrated 
with an alkali in the presence of an excess of glycerol. 10 gms. 
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of the boric acid is dissolved in water and the solut. wii nuiclu 
up to 1000 c.cs. in a graduatetl flask. 50 c.cj. of tlie solutioiuis 
measured into a conical flask, made neutral to methyl. orai^e, 
and boiled to expel CO2. After cooling quickly under the 
tap, 50 c.cs. of glycerine, ])revioifsly made neutral to phenol 

* N 

phtnalein, is added, and the mi.Hure titrated with NaOlI, 

... 

using phenol phthalein as indicator. 


I c.c. -NaOH 
10 


o '0062 gm. boric acid. 


Ammonium Chloride.— 5 gms. of ihc siunple is dis.st)lved in 
water and the solution made u]) to 5'jo (,.cs. in a goiduated 
flask ; 25 c.cs. arc pipetted into a distillriion flask (Fig. 1, p. 22 ) 
and dilute’d to about 200 c.cs. 20 c.cs. of a lo per I'cnt. solii- 
tien of NaOlI is added, and the ammonia liberated distilled 
into 50 c.cs. ol a ^ per cent, boric acid solution. The ammonia 

is then tttrated dirc*ct witl/ -HCl, using either Coneo red or 
10 • 

methyl orange as indicator. 

1 c.c. ^ HCl - 0*00535 gm NHjCl. 


Non- Volatile Impurities-- 5 gm.s. of the .sample is igmteil 
in a platinum di.sh in a fume cu])b(‘ n d. Ammonium chloride, 
being volatile, any residue left alter ignili(n) will be^ due to 
impurities. The residue is weighed and examiiu'd. 

The Bran Drench. — A fermented iMo.'-ii'n of bran is 
frc(iuently u.sed in the manulacture of dght UmUk^s ibr clear- 
ing the pucred skins and to com[)letc deliming prior to tanning. 
Wood ^ has made an exhaustive stud)' uf this pai licular subject, 
and concludes that the carbohydrates are '"'st hydrol)csed to 
sugars by the enzyme cerealin, natural!)' present in the br*in. 
The sugars are then fermented by lb ITirfuris « and /'] (Wix)d) 
into organic acids. 

Good bran has the follow iif^j com[)osition. iYnal)'Scs 
made at the S.IC Agricultural Ctdlege, Wye ' • 


• 

( 1 1 

*(3). 

Moisture ... 

r 14-20 

'-■oi 

Crude Protein . . . 

• 13 '^^9 

1.5 '94 

Oil ....... V 

. 3-90 

2-47- 

Ash 

• 3(5 o 

458 

Crude Fibre .... 

. 1019 •• fr4<S 

Carbohydrates . . . 

. S4'42 , 

. 53'49 


lOO’OO 


100*00 

' . K 
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TIk"; examination of bran is carried out on the following 
li-fies : — , . ■ 

Moisture , — 5 gnis. of the sample is dried at 105° C. until 
the loss in weight is constant. This loss is calculated as 
moisture. The dried residue from the inqistiire determina- 
tion is ignited, and the ash weighed. The sand may be taken 
as that portion of the ash insoluble in dilute II Cl. 

Oil , — 10 gtns. of the bran is extracted with petroleum 
ether in a Soxhlet api)aratub, as described on p. 72. 

Crude Fibre . — The residue from the fat extraction is freed 
from the solvent by exposure to the air, and then boiled for 
exactly 30 minutes with 2c^o c.cs. of 1-25 per cent, sulphuric 
acid. The hot liquid is filtered through a clean piece of 
calico and the residue well w^ashed with hot distiljed water. 
It is then transferred to the beaker and boiled with exactly 
200 c.cs. of 1*25 per cent. KOI I solution for 30 minutes. It 
is then filtered through the calico filter and washed free from 
alkali with boiling water. The residue is'put into a platinum 
dish and dried to constant weight in the steam oven and the 
weight noted. It is then ignited to a wEile ash and the loss 
on ignition taken as representing crude fibre. 

Crude Proteins , — The nitrogen is estimated by the Kjeldahl 
method, using 2 gins, of the sample, and the percentage of 
nitrogen found is multiplied by the factor 0'2$ to obtain the 
percentage of crude proteins. 

’ Carbohydrates , — This figure is obtained by difference. 
The sum of the above determinations subtracted from 100 
will give the percentage of carbohydrates, i.e. starch, sugars, etc. 

The acids produced as the result of fermentation arc formic, 
acetic, lactic, and a little butyric. Other substances formed 
arc tri-methylamine, etc., and varying quantities of H, CO^, 
H^S, O, and N gases. 

An examination of a drench liquor consists in the 
determination of volatile and non-volatile acidity. 

Total Acidity. — 50 c.ca of the filtered drench liquor is 
N 

titrated with — NaOH, using phenol phthah-dn as indicator. 

Non-Volatile Acidity. — 5c c.cs. of the liquor is evaporated 
in a porcelain basin on the water bath until it is reducedTn 
volume to about 20 c.cs. The liquid isi. then cooled and 

titrated. with^.NaOH, using phenol phthalcin as indicator. 

lu ^ 

This titration, gives the non-volatile acidity, and if subtracted 
from the total acidity will give that due to volatile acids. 
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The volatile acid js calculated as acetic acid, and tfie non- 
volatile acid as lactic acid, 

N 

1 c.c. NaOH = 0‘oo6 ”*m. acetic acid 
10 

and * = 0*009 gni. luetic acid 

I 

For the complete separation of the diffrient acids ^[fresent 

in the drench liquor, the py w^od iloc, cit.) 

can be used. 
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CHAPTER IX 

SINGLE BATH CHROME LIQUORS 

Single bath chrome liquors arc largely i)rcparcd by rcdiiciiifr 
chromic acid with either an organic or an inorganic reducing 
agent. The chromic acid is first made by mixing a bichromate 
with an acid, and is afterwards reduced, by adding tlie re- 
ducing agent. The followin{,f equation may be taken to 
represent the reaction which takes place when, say sulphuric 
acid* and sodium bichromate is used : — 

Na2Cr207 4 - sHoSOj = 2CrSOj(OH) -f Na2S04 ^ 3H2O + 3O 

The oxygen in the a,bove equation is used iq) in the oxida- 
tion or the reducing substance. For reducing, the following 
can he Used Glucose, cane .sugar, glycerine, sawdust,^ chrome 
leather scra])s,^ sodium bisulphite, sodium thiosulphate, and 
sulphur-di’,exidc.’‘ Using this latter substance, Jlaldcrston 
suggc.sts that the following reaction takes place 

K^Cr-A -r 3SO2 + II2O = K2SO1 + Cr 2 ( 0 H) 2 (S 04)2 

Another method of preparing single bath chrome liquors 
is by rendering a chrome salt, chrome alum, chromium 
sulphate, etc., basic by the addition of an alkali such as 
washing soda. 

+ Na.,CO, -f HoO = Na.SO^ + CO2 

' + 2 CrS 04 ( 0 H) 

7he theory of tanning by the single bath chrome process 
has been studied independently by Stiasny, Proctor and others, 
who conclude that the weak solution of ’basic chrome salt 
used, hydrolyses to give free acid, and a still more basic salt. 
The acild penetrates the hide fibre, and the basic salt is also 
absorbed, but at nates which vary with existing conditions. 
Blockey^ has sho wn by electrometric methods that the acid 
is absorbe^l at a greater rate than’ the basic chrome salt. 
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A number of imp^rfant papers relevant to the subject have 
been published recently, among which theHollowing may Ac 
consulted with advantage : — ' * 

1. “The Adsorption of Chroiijic Oxide by Hide Powder.” 

By, A. W. Da\vson. Joni\ Amcr, J.caiJicr Chein. Assoc.^ 
i9i7>.P- 258. » ^ ^ 

2. “ The Action of Neutral Salts upon Chrome Tmining. 

By J. A. Wilson and K. J. Kcrn.» Ajurr. T.cathrr Chcijj. 

Assoc., 1917, p. 44^. ^ * 

3. “Investigation of One Bath Chrome Liquors.” By 

J. R. Blockey. Jour. Soc. Leather Trades Cheai.. 19 iS, p. 205. 
Also M. 1C Baldwin. Jour. Aiuer. Leather Cheut /Issch'., 
1919, p. 10. _ . 

4. “Acidity of Chrome Tanning Liquors.” By A. W. 
TUiomas and M. E. Baldwin. Joilr. Atiier, Leather them. 
Assoc., 1918, p. 192. 

5. “ /Votion of Neutral Salts on Chrome Tanning Licpior#.” 
By A. w. Thomas and M. E.^Baldwin. Ihid., p. 248. 

The examination of commercial chrome tanning liquors 
which average about lO per cent, by volume o( CroOjj c.;in be 
carried by the methods given below. 

With sucli liquors, the solution for analysis is prepared 
by diluting 20 c.cs. of the sample to 500 c.cs. in a graduated 
fla.sk. 25 c.cs. of this solution ta'ken for the determina- 
tions, and the results obtained will correspond to i r,.c. ^)f 
the original sample. This method of dilution simplifies 
subsequent calculations. • 

Acidity. — 215 c.cs. of the diluted solution is further diluted 
to about 50 c.cs. in a porcelain dish, and heated to the boil. 
A few drops of phenol phthalein solution i^ added, and the 

hot liquid titrated with |^NaOH until a faint reddi.sh-vuilct 

colour is seen round the edge of the solution. 

By this method, hydrolysis of the chrome salt takes place 
and the free sulphuric acid is neutralised by the NaOJI. ^ 

CrS04(0fl) + 2II.2O ---yr Cr(0II)3 + H*SO^ 
H.2SO4 f- 2NaOII =’NaoSOi + 2lL>0 

I c.c. ^NaOtl = 0*0048 gm. SO4 
• 10 

It will be. noticed that sulphate prcsci?^ as sodium or 
potassium sulphate is not estimated thi'i mct/iO({. jt, 
therefore, gives a measure of the SOi present: cither in the 
free state or in combination with Cr. Iron and^ aluminium 
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salts adversely affects the titratiofi, .while Harvey*’ has 
slfown that ammohium salts also affect the result, thus : — 

(NH4)oS 04 + 2NaOII = NaoS04 + 2NH:, -f 2H2O 

If ammonium salts* arc present, the ammonia should^ be 
estimd'^cd by distillation, after making the liquid alkaline 

N 

x^ith NaOlI, and the volume, of NaOH corresponding to 
• 1 0 

the quantit}^ of ammonia found dcducteVl from the above 
titration before calculating the acidity. 

Ouite recently, there have a]:>peared on the market -con- 
centrated chrome liquors made by reduction with SO2, and 
it occasional!)^ hap])ens that an excess of the gas is present. 
In determining the acidify of such liquors, tlie titration should 
be commenced in the cold, and heated only after the indicator 
has turned red. Otherwise, by heating at the commence- 
ment, SO^ may be expelled and a low acidity res^Tc will be 
obtained. After the indicalox has turned red, the solution 
should be boiled, and the titration coin])leted in the usual 
way.’ ^ 

Chromium. — Roth volumetric and gravimetiaV methods can 
be used for the determination of the Or. 

Gravimetric Methods*.— 25 c.cs. of the diluted solution is 
pi])etted into a beaker and diluted with about lOO c.cs. of 
Whtef. The solution is then heated and a slight excess of 
ammonia added to ])recipitate the Cr in the form of Cr(01I)y. 
After boilir/g for about 10 minutes the preci])itate is filtered 
off through a ])leated filter paper and thoroughl)^ washed 
with hot distilled water. It is then drital, ignited in a tared 
crucible and xveighed as Cr.,0;j. Alden points out that the 
above method gives too high results, owing to the difficulty 
of washing the Cr(On);{ i)recipitate. This can be overcome 
to a large extent by re-dissolving the preci])itatc in II Cl and 
rc-i)recipitating with ammonia. If iron and (or) aluminium arc 
pres-..‘4itt they will be precipitated with the chromium. In 
kich cases, the latter is more conveniently estimated volu- 
metrlcally. 

Another gravimetric method, proi)oscd by Schceller and 
Schrauth,*^ is by the use of aniline.' This /cagent docs not 
itself precipitate Cr, but combines with the acid produced by 
the hydrolysis ttjf the chrome salt, with the result that the Cr 
is precipitated. The solution containing the Cr (o'i“0-2 gm.) 
is diluted to about '‘200 c.cs. and boiled. 3 c.cs. of aniline is 
then added in i*'c.c. portions, and the whole boiled for 5 
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minutes. The precipitsite is filtered off, washed with hot 
distilled water, dried in the oven and |hen ignited akd 
\\^cighed as CrjO;]. (The vapour of aniline is cx-trcirii^y 
poisonous, and this operation should be conducted in a fume 
cupboard with a good drauglit arrangement.) 

.•Volumetric Method. — Chromiym in the form of chromic 
acid CrOji can be rapidl)^ and accfuratel)' estimated by /means 
of iodine and sodium thiosulj)hatje. 

25 c.cs. of the dilute solution is measured into a 500 
Philip’s beaker aiul diluted with an equal volume of water. 
The chromium is then oxidi.sed to ci^romate by adding 
1-2 ^ms. of sodium peroxide Na202 in small (juant'ities at a 
time, or until the colour of the solution L )’ello\v. The* excess 
of peroxide is then decomposed by'boiling the solution until 
effervescence ceases and the li(]uid* boils slc'adily. If any 
precipitate of iron is observed, it should be filtiTcd off at this 
stage. It has ])een pointed out by Lamb, Harvey'' and 
others til^t iron interferes with the iodometiic method of 
e.stimating Cr. The solution cooled down, made acid with 
an excess of 11 Cl, and again cooled if necessary. This 
converts the alkali chromate into chromic acid, thus 

2Na,Cr()4 + .jllCl = 2CrO, -h qNaCl + 2IL.O 

An excesi of potas.sium iodide^ solution is added, and the 

N . . 

iodine liberated, titrated with sodium thiosulphate ‘;oUitioii, 

using starch paste as indicator. 

2Cr03 + 6KI + r2lICl = sH + ^CrCl, + 6KCl -b 6 Ib >0 
I, 4- 2Na,S20,i - 2NaI 4 - Na-SiO,; 

N 

I c.c. - Na>S., 0 . = 0*00173 gm. Cr 

or = 0*00253 gm. CrjO;i 

N 

The — sodium thiosulphate is prepared by dissolving 

24*82 gms. of the pure salt in water, and making th(^.sol"tion 
up to 1000 c.cs. a graduated flask. This is sta»ndardised 
against either iodine or potassiivn bichromate. * 

Instead or sodium peroxide, potassium permanganate 
may be used for oxidising the chromium. 

The solution*containing the chromium is made alkaline 
with caustic soda, boiled, and a very slight exc«^s of |X)tassiurn 
permanganate 'solution added. The pink colour of the .solu- 
tion is then destroyed by adding a few drftps of. alcohol, after 
which the chromate is estimated as above, After filtering. 



58 


LEATPIER CHEMISTRY 


Smith and Enna and McCandli,sh point out the 
df'Jiculty of oxidiAing the chromium in the presence of an 
excess of organic matter, such as, for example, in the case of 
used liquors. To overcome this, the chromium is first pre- 
cipitated with ammoni^, filtered off, and re-dissolved in dilute 
HCl. ^Thc chromium in thp solution is then oxidised -and 
estimated in the usual way. " 

^ In some cases when addjng IICl to the alkaline chromate 
solution, the latter will turn an olive fjrcen colour instead of 

^ n 

a deep orange red. This is a sure indication of the presence 
of organic matter, and if .such is found to be the case, the 
method of Smith and Enna should be adopted, or more 
peroxide used for the oxidation. Liejuors containing an 
excess of glucose are known to behave as above. 

Basicity. — The basicRy of a single bath chrome liquor vs, 
in England, expressed as the number of parts of SOi com- 
bined with 52 parts of Cr. It has been found that the basic 
salt CrS04(0H) is that most suitable for tanning. The 
basicity of a li(iuor containing* the above salt would be there- 
fore 

CrS04(0H) 

52 96 i; 

The basicity of a liqdor is — 


%S04 

% Crg 


X 52 


The basicity of a liquor can be regulated by atlding acid 
if too low, and alkali if too high. The following examples 
will show the method of calculation : — 

^hxampld I. — A liquor has the following composition ; — 

Cr lO'O per cent, by vol. 

Acidity as SO4 . 14-42 

Ba.sicity . . \ 75 

and if is r&ciuired to rai.se the basicity to 90.' 

Basicity = vS04 combined with 52 Cr. 

.•.‘’52 Cr has (90 ~ 75) SO4 too little. 

= 15 

If 52 gms. of Cr have deficiency of 15 SO4, lO gm.s.(= lOO 
c.cs. of liquor) kive a deficiency of — 


^15 X 10 

52"“ " ^ approx. 
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96 SO4 = 98 of H2SO4 

= 3*0^ c^rns. H2SO4 


100 c.cs. of the li(iuor thcr^^fore requires 3-06 inns, of 
sulphuric acid lo raise the basicity to 90. 

Now, cjms. per 100 c.cs. correspond to 11 ). per 10 gallons. 

/. 10 gallons will require 3*06 lbs. of stdphiiric acid. 
lixaiuple 3 . —The liquor examined contains - 


Cr 8*0 gifis. per TOO c.cs. 

Acidity as S 0 ,| . 16*3 g'jns. „ 

Basicity . . . 106 


It is -^quired to. bring down the basicity to 96. 

Now basicity = SO4 combiiied with 52 Cr 

.•.52 Cr have (106 —9^)) too mucli .S()4 

and 8*0 gms. Cr (= 100 c.cs. of liquor) have ^ / 

* 5 - 

= 1*58 gm.s. approx. 

.•.every 100 c.cs. of liquor has 1*58 gms. of SO4 tf) be 
neutralised 

Now 96 SO4 - 80 NaOH 
and ] - 58 gms. - , x i’£;8 

- 1-317 gms. NaOH 

I00c.es. of liquor require 1*317 gms. of HaOH to bring 
the basicity to 96. This cornjsponds to 1-317 lbs. per 10 
gallons. 

Various other methods of cx;iressing the basicity have 
from time to time been .suggested, the most interesting and 
useful of which .seems to be that by Blockey.^*^ Tliis is based 
on the number of (OH) groups ;ittachet! to Ci'o. The ifuthor 
also gives a graph showing the relation Ijetween the i^isults 
obtained by these various methods. This is given here for 
reference. 



CinCle (’ro(Oll)..( C.2(()n)3(J3 O .,« ) In CutOlD.CI CijCOH),, 

Cr2(S(V3 C'j^(1»I1)2(SO^)3 (>;(() 1 1 ) 2 ( 50 ,,)., C.:(( MD^SO^ ^ 


Flo, 3. — ]Viv^cKc.’)'’.s Ciiivc showing; it'lniions Iictvvooii thf \.ui(jus n)clho(U of c\'])r(,'shing l)a.sicil) 
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CHAPTER X 

TWO-BATH CftROME TANNING 

Chrome tannin" by the two-bath .princess iiivoKx-b, as the 
name suggests, the use of two distinct liquors. Hence, in the 
aimlytical control of the process, an exaininalion of both 
liquors becomes necessary. 

First Bath. - In the first instance, the possible composition 
of the first bath will be considered. 

The first bath is a chromic acid iKpior made by adding a 
mineral acid to a solution of a bichromate whereby chrgmic 
acid is formeil. 

Na.jCr.«(J7 -f- 1 = Na«»SO,| -f- JL>0 -4- 2CitO;j 

or KXr.Oj + 2HCI - 2KCI -pdip“-f 2 (;rO, 

Previous to the war, potassium bichromate was inv*ar>cibl/ 
used for this purpose, but owing to the scao 'ty and high price 
of this material, sodium bichromate ha'=' since been^used with 
equal success. In using this .salt, it must be remembered that 
the molecule contains two molecules of water of crystallisation, 
which must be allowed for in certain calculations. 

It will be seen that a mixture of a bichromate and an acid 
may contain — 

{a) Bichromate and chromic acid ; 

{d) Chromic acid and free mineral acid ; 

(c) Chromic acid only, 

according to the j-elative quantities of acid and bictiromate 
employed. ^ * 

The analytical determinations necessary in ordej; to 
establish the composition pf first bath liquors arc, acidity and 
total chromium. •When examining liquors of the concentra- 
tion commonly used for actual tanning, there will be aio need 
to further dilute the sample. 

Acidity. — 25 c.cs. of the liquor is pipetted ihto a conical 
flask, and a few drops of phenol phthalein aeWed. The liquid 
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titrated w/lh j^NaOII until a permanent red colour is 

obtained. It may be necessary to add a little more of 
the indicator towards the .end of the titration owin^ to the 
oxidising action of the. chromic acid. * 

This acidity will, in addition to the chromic acid, include 
any free mineral acid and a) ly bichromate. The latter reacts 
Hs an acid towards alkali and phenol phthalein by virtue of the 
ha'lf combined chromic acid present. * 

K^04. Of);) +'2NaOII = KXrO^ -j- 4 - ILO 

i<^oC )7 

Chromium. 25 c.cs. of the liquor is measured into a conical 
flask and 1-2 c.cs. of co.ncc’iit rated II Cl acUled. An excess of 
potassium iodide solution is then added and the liberated 
N 

iodine titrated with j^NagS./.)^, using starch , paste as 
indicator. 

Calculation of resTits. — Knowing the acidity of the liipior 

in tel ms of ^NaOH, and the --Nav>S.>03 efiuivalent of the 

chromium, it is possible to calculate the composition of the 
liquor by means of the table given below, which was first 
\yorked out and published b)' Proctor. 


i\, 

(yv, 


I’rtsi nt 



( ( . m i)(» 

Cl's. ^\.iOIi 


Tliui — 


Cliioiiiatc only . . . . 

Jiichroniak only 

Cliroimc ncitl only . 

Chroiiuitc :u.d bichromate . 


bichromate and chromic acid : 


/> — o 

K ,Ci( >, -- <7 X ’0065 

a = 3 // 

k.Cr.y a X '0049 

2 

= x-cx )5 oi,rtX ’0033 


KX.C, (.7 - St!*) X -0065 
kT’ijjOj = X '01^7 


KXi/ ), -= (217-3^) X ’0049 
CrO, = ( 3 /' - rt) X *0033 

'■ 2 

CrCj = 77 X '0033 

■ iici=( 3 -jqx -00365 


/ , 277 \ 


oi,H,^SO,= ( A ~ ^ 


Chromic acid and HCl . 
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As examples of calculations involved the following 
are.given. ^ ) 

* Example i. — 25 c.cs. of the liquor e.-ivo tlu’ fuilowing 
titrations : — 

* N . 

Na^S.jOj ~ i v 7 c.cs. 

10 I ' 

N I 

NaOll = V2 c.cs. 

10 

Now, in the table given n = the thiosulphate reading, and 
d = the NaOII reading. The titrations ’correspoiul. within 

* ' . 

the limits of experimental error, to the formuhw?=“. 
Thus — 

. 3 X 9*2 

1 . 7 - 2“' 

From L^is, it is evident that chromic acid only is present. 

)> 

Therefore, i c.c. of NaoSoOjj = 0*0033 

137 c.cs, NaoS/);, = (137 X 0 * 0033 ) gm. CrO/ 

= 0*04521 gm. CrO.j in 25^c.cs. 
100 c.cs. of the liquor contain 0*18084 gm. CrO;j 

Example 2. — 25 c.cs. of the Hcjuor gave the following 
results on titration : — 

'^N.x.S.O, = 68 C.C:,. 

10 - - ' 

-N.iOII =5-oc.c.s. 

10 

By trial it is found that these values can 1)0 sub-stituted 
in the formula coresponding to “.free 1 1 Cl and chromic acid. 
Thus — 



V o • 1 o 3x50 

6*8 IS less than ^ 

6*8 is less than 7*5 

To calcuLate t!»e qii.intfties of free acid and chromic acid, 
the following formula: must be used : 

CrOa =!*(a X 0-0033) 

= (6-8 X 0-0033) . 

= 0*02244 gm. CrO;) in 25 c.cs.* of the liquor 
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free acid = - y ) X 0*0049 H2SO4 

= (5*0 - 4*5) X 0*0049 ILSOi 

= 0*5 X 0*0049 

rn 0*00245 gm. li^SOj in 25 c#cs. of the liquor. 

The Second Bath Liquor.' — The second bath of the' two- 
bath chrome tanning proces[ consists of a solution of sodium 
tliiosulphate made acid with" HCI, which brings about the 
reduction of the chromic acid in the pe^it. In the case of 
spent or once used li(iuors, any* power of reduction can be 

N . . 

measured by titrating a known volume with — iodine solution 
^ ^ ^ 10 

wdth starch paste as indicator. This titration will include 

SO2 and Na2S20y. 

Examination of Commercial Hypo (Sodium Thiosulphate) ~ 
There are many methods which may be used for the analysis 
of sodium thiosulphate (hypo), of which the following are 
given as being rapid and convenient 

/i) 20 gms. of the sample arc dissolved in water and the 
.solution made up to 1000 c.cs. in a graduated flask with 
distilled water. 

25 c.cs. of this .solution is pipetted into a conical flask, 
and a few drops of freshly made cold starch paste added. 

, N 

it is then titrated with iodine solution in the usual way. 

N 

I e.c. ~ iodine — 0*0248 gm. NaoSoO^sIIoO 

(2; An exactly decinormal solution of potassium bichro- 
mate is prepared by dissolving 4’913 gms. of the pure fused 
salt in water, and making the solution up to 1000 c.cs. in a 
graduated flask. 

20 gms. of the sample of hypo is dissolved in water and 
made up to 1000 c.cs. 23 c.cs. of the bichromate solution is 
pipetted into a 500 c.c. conical flask, made acid with 5-6 c.cs. 
of concc'litrated 1 1 Cl, and then 20 c.cs. of^a 10 per cent. KI 
solution added. The liberated iodine is titrated with the 
hyp<i solution until the blue colour, produced by adding a few 
drops of starch paste w^hen the liquor is a straw-yellow colour, 
is destroyed. 

, N 

The bichromate solution, being i c.Crwill correspond 

to 0*0248 gm. of' pure thiosulphate, so that the 25 c.cs. used 
in the above test will = 0*62 gm„ 
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This is, therefore, the amount of pure thiosulphate in ^the 
volume of the solution used in titratioii, from which ythe 
’percentage of thiosulphate in the sample can be calculated. 

(3) A more complete method, slated by Dr. Levi ^ to be 
that used by *Jie Grasselli Clicmipal Co,, U.S.A., is as 
fellows : — 

12 gms. of the sample is dissolved in water and made 
up to 1000 c.cs. 100 C.CS. of this .soluticwi is titrated v^th 

N • 

^^HCl, using mcfhyl orange as indicator. This titration gives 

theNa.SO,, 7H2O. 

I c.c.-HCl = 0-0252 Na^SOa, ylitO 
. NaoSO, + llCl = NallSOj + NaCl 

N 

The neutral solution is then titrated with — iodine sciJu- 

JO 

tion, using starch t)astc as ind*cator. The vf»lume of iodine is 
noted, and the blue colour of the solution destroyed by adding 

N ^ 

one drop of ^-Na.SjO.}. The acidit}^ of the solution then 

N 

determined by titrating with --NaC)H. 

10 * 

NallSO.-f 2I 4- HoO =r NalJSO, + 2111 
2NaoS20;j + - 2Nal -t Na^SiO,, 

NaliSOi + 2lnV3NaOil = Na2-^04 -f -f- 3II0O 

Two-thirds of the NaOH reading is deducted from the 
iodine reading, and the difference multiplied by the factor 
0*0248 will give the NaoSoOa, 5H2O. 

One-third of the NaOH titration, less the HCl titration, 
gives NallSOa, factor = 00104. 

For the estimation of sulphate, 5 gms. of the sample is 
dissolved in water and 10 gms! of Rochelle salt added. 
The solution is allowed to stand overnight and 1*e sulphur 
filtered off. Tfie sulphate in the filtrate is prec’iijitaied in 
the cold solution by adding BaOl^. After standing for .several 
hours, the BaS04 is filtered off, washed with ver>^ dilute 
HCl and then#vatcr. it is dried in the oven, igJiited and 
weighed. , . 

BaS04 into Na2S04 . loHoO -^*38 

m 

A method of titrating thiosulphate VJthout the use of 
iodine has been proposed by Besson.'-* 
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.25 gms, of the sample is dissolved 'in, water and the solu- 
tion made up to i\xx) c.cs. in a graduated flask. lO ccs. of 
this solution is pipetted into a flask, and treated with exactly 
N 

25 c.cs. of--NaOH, and 20 c.cs. of neutral hydrogen per- 
oxide. The mixture is heated on the water bath for 10 minutes 
and then cooled down. Thefxcess of NaOH is titrated back 

I N ' ^ ' 

with jqIICI, using methyl orange as indicator. 

4II2O2 + Na.SsOg + 2NaOH ^ 2Na2S04 + 5H2O 

I c.c. -^NaOH = 0*0124 gm. NasS^Oa, 5H2O 

The results obtained by Besson’s method are slightly 
lower than those obtained by simple titration with iodine. ■ 
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CHAPTER XI 

COMMERCIAL EGG Y-OLK 

Egg VGLKS arc used in the leather trjKlc in connection with 
the manufacture of glove leathers, ^ind also as a constituent 
af fat-liquors, where they act as an.eniiilsiher for the other 
oils used. The constituent of most importance is the fat, on 
the percentage of which the sample is usually valued. Allen 
gives the following detailed analysis of liquid egg yolk : — ‘ 

Vitellin . . . * . . • 1 5 «S per cent. 

Nuclein ... *^‘5 •> » 

Ccrebrin . . . . 0’3 „ 

T.ecfthin T- 

Glycero phosphoric acid \ '2 

Cholesterin ... 0*4 

Fats 20 '^) 

Colouring matter . . . o ^ „ 

Salts ,\ . . . . ro 

Water 5 ^*^ ^ ^ 

Many samples examined by the author have conteiincd 
more than 20 per cent, of fat, as the following ty[)ical analysis 
shows : 

Moisture .pS*3 [)er cent. 

Oil 2; q 

Mineral ash • . 1*9 „ 

The detenuMiations usually made in the e^rarJR nation of 
a sample of egg yolk are moisture, oil, ash, and the ftature 
and amount of preservative present. ^ 

Moisture. — About 10^ clean dry sand and a short 

piece of glass fod are put into a clean tlat-bottomcd glass 
dish, and the whole dried in the .steam oven for tjiree hours 
and weighed.* A quantity of the well-mix?d .sam^de (about 
5 gms.) is added to the di.sh, which is tlu^n renveighed. The 
whole is carefully mixed and dried in tin# steam oven, or a 
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hot-air oven at 102° C. if the temperature can be regulated, 
iMtil there is na further loss on subsequent drying. The 
loss sustained on drying represents mois- 
ture. 

Air example of ^he calculation is 
given below — 




(1) Weight of basin, 

sand Cind rod only . = 30*257 gms. 

(2) J’asin, sand, rod ai,Hl 

yolk =35721 „ 

(3) Weight of egg yolk 

added 5*464 „ 



(:•) Weiglit of basin and 

contents =35*721 

{4) 'Weight after heating 
to constant weight . = 33*084 ,, 

(5) Loss on heating . . = ^*637 

,> ‘ r 100x2*637 

1 creentage of moisture = v 

• ^ 5-464 

- d8*2 per cent. 

' moisture. 



Fig. 4. — Extraction^ 
apparatus. 


,N()TK. — In the above method it is 
very important to stir the contents of 
the basin frequently during the first hour 
of drying, otherwise the mass will cake 
together and be difficult to detach for 
the subsequent estimation of the fat. In 
addition to this, complete drying is ren- 
dered difficult and prolonged. 

Oil or Fat. — The residue from the 
iTKasture determination, is carefully trans- 
ferred to a small mortar and powdered. 
If nc<ressary, the last traces of fat can be 
removed from the side of the dish by 
means of a piece of fat-free cotton wool. 
This is extracted later on with the yolk. 
The powdered yolk is now transferred to 
an extraction thimble ajid the pestle and 
mortar used wiped out with the same 
piece of cotton already used. This is 
then added to the thimble, being placed 
lightly over the surface of the dried yolk 
and sand, together with a little more fat- 
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free cotton wool. The tliimbie is put into a Soxhlet apparatus 
(Fig. 4) to which is attached a clean, driid, weighed flank. 
The yolk is then extracted with dry, light petroleum etJier 
for 6 hours. The flask containing the solvent, in which 
will be dissolved all the fat, is removed from the Soxhlet and 
the petroleum ether distilled off. The residue consisting of 
the fat is then dried in a steam oven until constant in weight. 
The calculations necessary in order to arrive at the percentage 
of oil are — 

• 

Weight of yolk employed - 

Weight of flask +*fat . . 27*382 „ 

„ 25*861 

Weight of fat . . . ~ r52i „ 


Percentage of fat 


1*521 X lOU 

■ 5 ‘- 464 '~ 

~ 27*8 per cent, of fat.* 


If the sample has been preserved with boric acid, a small 
quantity will be extracted and weighecl with the fat. 'Vyhen 
such is the case, the boric acid .so extracted can be estimated 
as follows : — 

The fat obtained from the above extraction is dissolved in 
a small volume of petrol ether and the solution extracted in 
a separating funnel with three or four successive quaptities^pf 
water. For preference, the water used for the extractions 
should be slightly warm. The washings an, united and 
treated with one-third their volume of glycerol. I'he solution 

is then titrated with j^NaOH, using phenol phthalein as 

indicated. 

I c.c. ^ NaOII = 0*0062 gm. boric acid. 

10 

The amount found is deducked from the weight of the 
extracted fat before calculating the percentage o^he latter. 

Another method for estimating the fat, proi)osocl by^Lamb 
and Harvey,^ is as follows : — • 

A small quantity of the yolk is weighed in j^beaker 
together with ^ glass revd. By means of this latter, the yolk 
is “ spotted ” on to an Adam’s paper, or a clean strip of filter 
paper. The amount so “spotted ” is ascertained by weighing 
the beaker and rod again. The paper is aUowcd, to dry at 
room temperature, when it is extractediwith , petrol ether in 
the Soxhlet apparatus in, the usual way. • 
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According to these authors, the process is very convenient 
when examining l large number of samples. The following 
comparative figures were obtained 


Sand Method. 

277 per cent. 
22-00 „ ■ 
iroQ 

24-63 . » 

23-20 

26-81 


Adain’h Method. 

27-8 per cent. 
21-90 

ii-ii 

2476 
23*11 
26-73 


Jean*-^ finds tliat different ‘solvents extract different 
amounts of “fatty matter,” as shown in the following set 
of figures : — ^ 


Petroleum ether . . . 48*24 per cent. 

Carbon di.su 1 phidc . . 50*48 „ 

P^thyl ether .... 50*83 „ 

Carbon tetrachloride . 50*30 „ 

Chloroform . . . . 57*66 „ 

The.sc differences •re due to the .solubility of lecithin, etc., 
in thf various .solvents. It is advisable, therefore, to always 
use petroleum ether for the fat extraction. Work on this 
particular point has also been carried out by Parker and Paul.'^ 
Total Ash. — Two or three grams of the sample is ignited 
in a platinum dish until all organic matter has been driven 
off. The carbonaceous residue is broken up carefully with a 
rod, and extracted with water. The aqueous solution is 
decanted unto a clean beaker and the residue dried and 
ignited to a pure white ash. The residue is cooled down 
and the washings obtained above added. The litjuid is evap- 
orated to dryness in the basin and the residue gently ignited. 
The total ash is then weighed. The extraction of the water 
soluble matter before complete ignition is necessary in order 
to avoid any lo.ss of chlorides by volatilisation. If the ash 
exceeds 2 per cent., the yolk is, in all probability, preserved 
with common salt. In such ca.ses, as much as 10-14 per cent, 
of a.sh may. De found. 

Sait. — The ash is dissolved in hot water and the solution 
cooled, down and made up to a definite volume in a graduated 
flask. An aliquot part of this solution is i;neasured into a 
flask, a few drops of potassium chromate added, and the 
, N 

chloride's titrated’ with — silver nitrate. 

• 10 

‘ N' 

1 c.c. I AgNOg = 0*00585 gm. NaCl. 
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The salt can also Ije estimated in the residue from the fat 
extraction. This is transferred from the extraction thimble 
to a clean beaker and extracted with cold water. The 
aqueous solution is filtered and made up to a known volume. 
An aliquot part of,this is taken and titrated with silver nitrate 
solution in the usual manner. 

Boric. — The presence of boric acid can be ascertained by 
the following (jualitative test. A few grains of the sample 
are ashed in the manner already described and then treated 
with a few drops of sulphuric acid and about 15 c.cs. of 
alcohol. The solution is Uien heated and the vapour of 
the "alcohol ignited. In the presence of boric acid, the 
alcohol flame will be tinged green. .For the (piantitative 
estimation, the following modification of Thompson’s 
nnjpthod for the estimation of bork acid in milk can be 
used : — 

10 gms. of the yolk is treated with 20 c.cs. of a 10 per 
cent. NaOtfl solution, and the whole evaporated to dryness 
on the water bath and ignited. The ^residue is boiled with 
20 c.cs. of water and dilute IICI added until all but the 
carbon has dissolved. The solution is transferred to a lo/t c.c, 
graduated flas1< and 0*5 gm. of CaCL added. The solution 
is made just alkaline to phenol phthalein with caustic soda 
solution, after which 25 c.cs. of cleaj* lime water is added. 
The whole is then made up to the 100 c.c. mark, well mixed 
and filtered. • * • 

50 c.cs. of the filtrate ( = 5 gms, of the original yolk) is 
measured into a conical flask, a few drops of pheiTcd phthalein 
N 

added and titrated with ILS04 until neutral, after which, 


methyl orange is added and the addition of acid continued 
until the yellow colour of the solution turns faintly pink. 
N 

^“NaOH is then carefully added until the liquid just turns 

yellow. The liquid is boiled for rf few minutes to expel any 
CO2 and then cooled down. One-third of it^iolume of 

* . N • 

neutral glycerol is added, and titrated with -NaOII uhtil a 


permanent pink colour is produced. 


I c.c. 


N 

10 


NaOH = 0*0062 gm. boric aciVU . 


Proteins. — The nitrogen is estimated# by' the Kjeldahl 
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method, and the percentage found }s multiplied by the 
factor 6*2 5 to obtain the proteins. 
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CHAPTER XII 

SOAP ANALYSIS 

Both hard and soft soaps arc used in the leather industry. 
The former are the sodium salts, and the latter the potash 
.salts of the fatty acids. Although this di.stinction is made, 
one frequently finds soft soaps containing no pot^ash. These 
are generally made, from castor oil, the soda .salts of the 
fat,ty acids of which 'make a very good non-potassic soft soap. 
For general analytical purposes, the alkalies in hard soap 
arc calculated as NaXOs, NaOll, etc., and 'n .soft .soap as 
K.COn, KOII, etc. 

Soaps rapidly dry on exposure to air, .so that it is necessary 
^ to conduct the analysis immediately on receipt of the sample. 
Soft soaps .should be well mixed, and an average sample 
transferred to a wide-mouth glass stoppered bottle. In the 
case of liard soap, the end portions of the bar .should not be 
taken for the analysis. 

Fatty and Rosin Acids.— lo gms. of the sample is dis- 
.solved in 200 c.cs. of hot water, and exactly 50 c.cs. of normal 
H2SO4 added. The beaker containing the liquid is heated in 
the water bath until a clear oily layer of fatty and rosin acids 
.separates out. A pleated filter paper and weighing bottle 
arc dried in the steam o/cn and weighed. The paper is then 
made th.onmghly wet with boiling distilled water and the 
fatty acids filtered. The.se will remain on the filter paper, 
while the aqueous liquid containing the excess of sulphuric 
acid will pass through quite clear. The fatty acids are well 
washed with hot distilled water until the washings no longer 
react acid to litmus paper. The paper and fatty acids are 
carefully transferred to the weighing bottle and dried in the 
steam oven until approximately constant in weight. 

Total Alkali.- -The filtrate from the determination of the 
total fatty acids is cooled, a few drops of methyl orange 
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added, and the excels of sulphuric acid titrated back wil[h 
normal NaOH. 

I c.c. normal I f2S04 == 003 1 gm. Na20 
or = 0^047 gm. K2O 

* The following are examples of the calculations involved : — 
(a) Fatly and Rosin Adds . — 10 gms. hard soap used. 

Bottle 4" filter paper 4 - fatty acids - 39*276 gms. 
Bottle 4 - filter paper =32*174 ,, 

Fatty acids . . ‘ . = 7*102 ,, 

» = 71*02 per cent. 

; (b) Tola/ Alkali . — Filtrate from \above fatty acid deter- 
mination. 

CCS. of normal 112804 added = 50*0 ccs. 

c.cs. of normal NaOH required to titrate back = 24*2 „ 

Normal acid used by the total alkali . . . = 25*(S 

1 c.cs’. normal II2SO4 =■ 0*031 gm. Na./) 

25*8 ,, ,, „ = 0*7998 gm. NaoO 

.*. 10 gms. soap contain 0*7998 gm. total alkali 

100 „ „ ,, 7*99 gms. Na20, ' 4* 

Total alkali . . =7*9) per cent, as Na20 

' # 

Another method for estimating the total fatty acids is as 
follows : — 

10 gms. of the .soap is dissolved in hot water and the 
fatty acids liberated by the addition of a slight excess of 
dilute sulphuric acid. The liquid is then heated in the water 
bath until the fatty acids separate, lixactly 10 gms. of pure 
beeswax is added, and the whole Jieated until the wax has 
completely melted. It is then allowed to cool and the hard 
cake of fatty matter carefully transferred to a OTgh beaker. 
To this, 200 c.cs. of distilled Winter is added, and the whole 
heated for 20 minutes in the water bath, after which it is 
allowed to cool. The cake of fatty matter is wnshtxf once 
again as abovii^and thefn drained on a clean filter paper. 
When drained it is transferred to a weighed glass^cUsh and 
dried in the tfteam oven until constant in weight.^ Before 
calculating the percentage of fatty matter,,allu\tance*must be 
made for the quantity of beeswax added, 1 
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Example — 10 of soap used. ^ < 


Dish 4 - fatty acids + beeswax = 43*853 gms. 
Dish alone — 26‘803 „ 

Fatty acids + bcesvv'ax ... - ^7’05o „ 

Weight of beeswax added . . " lO’OOO 
.*. weight of fatty acids . . — 7*050 


I'atty acids = 70* 5 per cent. 

Rosin Acids. — Rosin acids may be tested for qualitatively 
by the Liebermann-Storch reaction. 

A few drops of the fatty iicids are warmed with 2-3 c.cs. 
of acetic anhydride. The mixture is allowed to cool, and one 
drop of pure sulphuric acid added. A fugitive violet colour 
will indicate the presence of rosin acids. 

The quantitative estimation of rosin acids is usually carried 
out by the Twitchell esterification method. Quite recently, 
however, a more simple process has been devised l?y Fortini,^ 
which appears to give satisfactory results. 

2 gms. of the faKy acids are dissolved in 50 c.cs. of 
petroleum ether 15 . 1 *. 40''-"70^ C. and the solution transferred 
to a separate funnel. It is then nitrated by..shaking with 
10 c.cs. of a specially prepared UNO;], made by mixing 
25 c.cs. of fuming HN.D;j(S.G. 1*52) and 75 c.cs. of JlNOa 
(S.G,s 1*48). To the mixed acids is added a little urea to 
destroy any nitrous acid, and render the .solution colourle.ss. 

After shaking, the solution is cooled if necessary, and 
allowed trt* separate. The end of the reaction is indicated by 
the petrol ether layer turning from a green colour to a pale 
yellow. The acid layer is separated and the ctheral .solution 
again nitrated with 5 c.cs. of the prepared HNO3. The acid 
layer is separated off and the ether wa.shed, first with HNO3 
and then distilled water. It is then filtered through a dry 
filter paper and the filtrate collected in a clean, dried and 
weighed flask. The filter^ paper should be washed once or 
twice witt small quantities of petrol ether. The ether is then 
distiljed off and the residue of fatty acids only dried at 100® C. 
and weighed. The weight of fatty acids found, deducted from 
2 gms,, will give the quantity of rosin acids in 2 gms. of the 
mixed acids. 

Example, — 2*52 gms. of the mixed fatty^and rosin acids 
used. ■ ... 

, Flask + fatty acids . . . = 27*556 gms. 

Flask . - =^*453 - 

Fatty acids = 2*083 
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8 i , 

/. I^osin acids =(2‘52-2’o83) gms. 

= 0*437 gm. 

n ‘ ^ f • -1 100X0*437 

Per cent, of rosin acids = - - - x'/ 

2*520 

~ 17*5 per cent. 


Assuming the total fatty and rosin acid contents of the 
soap to be 70*5 per cent., the percentage of 4 lie rosin acids in 
the original soap \^oiild be 


70*5 X i 7'3 
JOO 

= 12*19 per cent 


, Free Caustic Alkali. — 5 gms. of the soap is dissolved in 
il)0-i50 c.cs. of recently boiled alcohol of 95 percent, strength. 
When dissolved, the solution is filtered, and any residue on 
the paper washed with alcohol. The filtrate is titrated at once 

N ' * 

with - HCl, using phenol phthalein as\indicator. 


N 

I ^..c. HCl = 0*004 gm. NaOJI ; 

JO ^ 

or = 0*0056 gm. KOI I 

The alcohol used for this determination should be mad^i 
neutral to phenol phthalein. 

If the filtrate docs not react allaline to the indicator,* 
free fatty acids may be present, and in that case the alcoholic 
N 

solution is titrated with ^NaOH until the phenol phthalein 
is permanently reddened. 


JN 

I c.c. NaOH = 0*0282 gm. oleic acid 
10 ^ 


Alkaline Carbonate. — The residue on the filter paper in the 
above determination is waslied with hot distillecT \yater, and 
the filtrate collected in a clean flask. The alkali dissolved is 
N 

then titrated with HCl using methyl orange as indicator. 

This gives the Alkali as carbonate in 5 gms. of the original 
soap. 

I c.c. I^HCl = 0*0053 gm. NagCOa 
= 0*0069 gm. KoCOa 


or 
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This last titration will also include r.ny silicate or borate 
present, as both these substances react alkaline to methyl 
orange. 

Combined Alkali. — This is obtained by subtracting the sum 
of the free alkali (calculated as Na20) and a/’kalinc carbonates 
(calculated as Na20) from the total alkali as Na20. In the 
case of soft soaps the alkali is calculated as KoO. 

Silicates. — The solution remaining after titrating the alkaline 
carbonate is rendered acid with an excess of HCl, evaporated 
to dryness and ignited. The residue is dissolved in dilute 
HCl, boiled and filtered. The insoluble silica is well washed 
with hot distilled water, dried, ignited in a tared crucible' and 
weighed as Si02‘ This gives the amount of silica present as 
silicate in 5 gms. of soap. 

SiO^ into NaoS^Oi) (water-glass) = i - 2^6 

. Moisture. — Moisture in soap may be estimated by any one 
of the following methods : — 

(('?) 2 gms. of the soap is weighed into a glass basin of 
about 7' 5 cms. diam(;tcr and dried at 60° C. for i hour. 
50 c.cs. of absolute alcohol is then added and the solution 
evaporated to dryness. The residue is dried >'in the hot air 
oven at 105° C. for 2 hours, then cooled and weighed. The 
loss in weight is calculated as moisture. 

The above method is that issued by the U.S. Bureau of 
Standards.*-^ 

(b) A known weight of the sample is heated in a tared 
crucible oh a sand bath or over a small flame until all moisture 
has been expelled and a watch glass held over the crucible 
ceases to become moistened. 

The crucible is then cooled and weighed. This method 
gives only approximate results, and duplicate determinations 
should always be carried out. 

{c) Distillation Method ? — 15 gins, of the soap is trans- 
ferred to a distillation flav;k together with an equal quantity 
of watctt^ree oleic acid (red oil) and 150 c.cs. of water- 
satujrated*’ xylene (/>. xylene which has been shaken with 
water and allowed to .stand- for some time). The mixture is 
distilhd and 85 c.cs. of the distillate collected in a graduated 
tube which already contains 5 c.cs. ()f water-saturated xylene. 
The graduated tube should be in the form of a cylinder 
holding '1 20 Qcs., and constricted at the bottom to form a 
graduated tube of 4 cms. in length and graduated to O’l c.c. 
The distillate is allowed to separate for 30 minutes and the 
volume of water read off. This represents the moisture in the 
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quantity of soap taken, from which the, percentage cai> be 
calculated. 


REKKkEXCl s 

‘ Avnah Ckm. Appl.^ 1918, ]l 102; J.S.C.1 , 191S, p. 3S1A. 
'■* Circular No. 62, U.S. JImeau ol StaiulanC. 
y. IihL hfip;, Chiut.y 191S, p, 598 ; I 9 *^j V- ' 
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CHArTl!:R Xlll 
OILS, FATS, WAXES 


Oils and fats arc, generally speaking, mixtures of various 
esters of fatt\' acids and the tri-lu’dric alcohol, glycerol 
CILOll.CITOII.CH.OlL 

In the case of waxes, the glycerol is replaced by higher 
mono-hydric alcohols, such as cetyl alcohol CioII;jiOn, "and 
inyricyl alcohol Cyo^loiPlI. Fuller details as to the structure 
of oHs, fats and waxes can he found in the well-known work 
by Lewkowitsch ^ or the recently published book by J'ryer 
and Weston.^ a 

When examining an oil for its purity it is im])ortant to bear 
in mind that it is always necessary to base one’s opinion on 
tile results of a complete examin.ition, and not merely on the 
results df one or two determinations, 

, It is, of course, impossible to deal very fully with this 
subject wlihin the limits of a single chapter, so that more 
detailed infoimation should be sought for in the standard 
works alread}' referred to. 

The following arc the determinations usually made on a 
samjdc of oil or fat : - - 

Moisture.— 2 gms. of the oil or fat is weighed into a 
tared crucible and carefully heated over a very small flame 
until the cracking and frothing, which at first takes place, 
ceases ancltjie first signs of small puffs of oil vapour are seen. 
The crucible is then cooled down and weighed. The loss in 
weiglit can be taken to represent moisture. 

Thi« loss on heating will naturally include any other 
volatile constituents present, but if is accurate enough for 
technical purposes. This method is not, howeVer, accurate in 
cases where dry^'ng oils are present. A more accurate method 
is to heat the^oil in a flask on a water bath, atid collect the 
water driven off in m weighed calcium chloride tube, a current 
of an inert and 'dry gas being .passed through the flask 
during hejPting. 
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As a general nil®, it may be taken that water is practicajly 
absent if the oil does not “ crack ” or “spit ” on heating over 
a naked flame. 

Melting Point. — Solid hits do not liave a very definite 
melting point owing to the fact fliat in the majority of cases 
the fat is a mixture of tw'o or more n 
compounds. The most widely used 
method is the ca])iUary tube method. « 

A piece of ordingry thin walled glass ! < 

tubing is drawn out so as to form a 

capillary tube having a eViameter of * j 

about 1 mm. This is allowed to cool 

and then cut by means of a file into 

the desired length (about 4 cms.). A ] 

tittle of the fat is melted in a basin and 

a small quantity introduced into the 

capillary lube. This is then* allowed 

to cool anrl set for a period of ?f\ hours, 

or longer if possible. The tube |1 

attached to the stem of a thermometer f '# 

by means of two small rubber rings 

(these can be 'cut from a piece of rubber 

tubing) and then suspended in a beaker 1 / ^ 

of water, as shown in Fig. 5. The water | 

is gradually heated witli a small flame. | I • 

during which time it is stirred with 

the stirrer. The temperature at whith t*'-- .s.—Mdims Point 

the fat melts to a clear liquid is A|p».iius. 

noted. The fat ma}' ri.se in the tube before it is completely 

melted, so that this indication should not be taken as 

the M.P. 

It is essential that the fat should be allowed to set for a 


long period after introduction into the capillary tube prior to 
taking the M.F., otherwi.se the correct reading will not be 
rccorcled. An example qiK^ted by*J^'ryer and Weston (/cc. r/A) 
illustrates thi.*^ point, 'rri-stearine, .shortly after .‘■^flhlifying had 
a M.P. of 55° C* but after being allowed to set fftr a iemger 
period rose to 71° C. • 

Duplicate determinations .should always be madcn* 

Specific Gravity. — The specific gravity of an oil may be 
conveniently determined by means of a .specific gr^^vity bottle 
or a Sprengenubc (Fig. 6). In this latter method,* die tube, 
together with the small glass caps, are cleaned, dried and 
weighed. This is best done by susperldiil^j the tube from the 
hook on the balance by a» platinum wire. The caps are then 
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rcinoved and the tube filled by suction ' with the oil to be 
examined. This is adjusted to the marks on the arms of the 
tube by withdrawing the superfluous oil with a piece of clean 
filter paper. In the case of liquid oils the tube should be 
adjusted at a temperature of 15*5° C. by immersing the tube 
for some time in a beaker of water at this temperature. Witli 
solid fats, the tube is adjusted at 100° C. by immersing it in a 



After adjusting the oil to the marks, the tube is wiped, 
the caps replaced, cooled to ordinary room temperature and 
weighed. The weight of oil or fat introduced is obtained by 
difference. The tube is then cleaned, and its water capacity 
ascertained at a temperature of I5’5° C. 

The specific gravity of the oil fat will be — 


‘ . Weight of oil or fat 
Weight of water 

When both water and oil have been adjusted at 15*5° C. 
the specific gravity is designated S.G. while in the case 

of fats adjusted at 100° C. and the water at 1 5*5° C^^S.G. 

Refractive Index.— -The refractive index of an oil is most 
conveniently determined by means of the Abbe refractometer. 
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This type of instrunltnt, now being made, in England by 
Messrs. A. Hilger, is shown in Fig. 7- It has many advantages 
over other types of refractometers, among which may be 
mentioned — ^ 

{a) Only a very small quantity of the oil to be examined 
is required (a few drops). 

{h) Measurements can be made with cither daylight or 
artificial light. _ • • 

{c) The rcfractiwe index is read ofif direct from the scalb. 
A uniform temperature is maintained by a current of water, 
prevdoysly heated, circulatcc^ through the hollow jacket sui- 
rounding each prism. 

When the tcm[jerature has reanained stationary for a 
time a few drops of the oil arc placed between the prisms, 
aftd the edge of the shadow observed by looking through the 
eyepiece brought on to the cross lines in the eyepiece. .The 
refractive index is then read off on the scale. 

The follcwing are the average values for the more common 
oils (reading at 15° C.) 

Almond oil . . i’472-r473 Neatsfoot oil r468-r47o 

Castor oil . “ 1*479 1-4809 Olive oil . . r469-r47i 

Cod liver oil . 1*4<S03 -1*482 Rape oil . 1*474-1*476 

Brown cod oil . 1*480-1*481 Sea’ oil . . r473-i‘479 

Cottonseed oil . 1*474-1*4755 Sperm oil . 1*406 r{-073 
Lard oil. . .1*4691 Tung oi’- .1*489-1*504 

Linseed oil . . 1*482-1*485 Whale oil. . 1*4-/7-1*482 

Menhaden oil . r48[- 1*483 

To correct for temperature, the average factor 0*00038 
per deg. C. can be used. Ihus if an oil had a refractive 
index 1*463 at 20" C. this would correspond to (5 X 0*00038) 

“h 1*463 ^1-15 6^* 

A very complete description of the use of the refractometer 
is given in a booklet issued by the makers. 

— In the majority of cases the amount, of mineral 
matter in an oil Ts very small indeed, but at the present time, 
the determination and examinatron of the ash of a fat is of 
value in detecting hardened or hydrogenisetl oils m mi;:turcs. 
A known weight of the (^it is ignited in a tared crucible and 
the residual ash cooled and weighed. J* or the detection of 
nickle (used as a catalytic agent in the hai^lening of oils), 
the ash is diss^olved in HCl and the solution ^^vapofated to 
dryness. The residue is dissolved in aditRc alcohol and i-2 
drops of ammonia added.* This liquid is*then tceated with 
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a'hot solution of. a bcnzildioxime, whrti, in the presence of 
nickel, a red colour or precipitate will be formed. 

Acid Value. — The acid value of an oil or fat is’cxprcssed as 
the number of milh\^^rams of KOH required to neutralise the 
free fatty acids in i gm. of the sample. This value is not a 
“constant” for any specific oil, as the production of free acid 
is influenced by such factors as ag^e, mode of preparation, etc. 
It 5 of the oil is wek;hed into a conical flask and slightly 
wiirmed with 25-30 c.cs. of neutral, 90 per cent, alcohol. A few 
drops of phenol phthalcin solution is added, and the free acidity 

titrated with ^NaOH or KOH. ■ * 

10 

The acid value, according to the abr)ve definition, is cal- 
culated as follows : — 


c.cs. of — alkali used x 

10 . 

weight of oil taben 


S'Gi 


= acid value 


In order to give ‘a clearer solution for titration, some 
authors recommend as a solvent for the oil a mixture of 
alcohol and ether, in.stead of alcohol alone. 

As alrcad}" .stated, the acid value of oils vary consider- 
ably. I\loisture seems to favour the production of free acids 
and rancidity, while it is known that lipolytic enzymes from 
■"oil-bearing seeds pass through into the oil during expression, 
^ where they exert their hydrolytic action. Gardner ^ has 
.studied U^e* effects of long storage on the composition of 
vegetable and animal oils, and, among other things, finds 
that the acidity increases. Thi.s, however, is not so marked 
in cases where the oil has previously been sterilised. 

Saponification* Value. - The saponification value of an oil 
is the number of milligrams of KOH required to saponify 
one gram of the dry oil or fat. Mineral oils and, to a large 
extent, rosin oils are not .saponifiable, so that the saponifica- 
tion value serves as a means of detecting the latter oils when 
iised^ as adulterants, etc. The reaction which takes place 
when an oil is saponified with caustic potash is represented 
by the following equation : 


/CO. OR KOH 
QiHsfCp.OR + KOH 
^CO . 0 .R KOH 

CR = alkyl srouip, 


, /OH R . CO . OK 
Cjlls^-OH + R.CO.OK 
\0H ,R.CO.OK 


The method e.mpldyed for determining the saponification 
value of a fat is as follows : 1-5 to ‘2 gms. of the oil or fat is 
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• 

weighed into a conical flask, and exactly 25^c.cs. of an alco# 
holic potash solution added. This is prepared by dissolving 
40 gms. of pure KOH in the smallest possible quantity of 
water, and making the solution uj) to looo cxs. with pure 
alcohol in a gradiui^cxl flask. The solution should be allowed 
to .stand for some time, and filtered before use. 

Into another flask is pipetted exactly the same volume of 
KOIl as used for the actual determinatioia. In order ty 
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• 

obtain correct results it is necessary to take gre?lt cafe in 
measuring exactly the same volume of KOI I in both flasks. 
To do this, the pij)ettc is allowed to empty, and tli^n, say, 
three drops ovef. J 3 y allowing the .same number of drops to 
be collected in both cases the volumes in the two ilasks will 
be the same. ^ If preferred, a burette may b#used fo'r mea- 
suring the volume of alcoholic KOH. Both flasks are then 
fitted with long glass tubes, to act as aq; condensers, and 

ho.nfpd in a bnilincT wnff'r Ifnlh for hnlf .nn hour ^Ftot 
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•, During heating the contents of the ?lasks are occasionally 
shaken, care being taken that none of the liquid is allowed 
to get on to the corks. The flasks are then cooled down, 

N 

and the liquids titrated w*th ^HCl, using phenol phthalein 
as indicator. 

The reading obtained in the case of the “blanl': experi- 
ment’' will give -the amount of alkali added, while the read- 
ing from the actual experiment will be “equivalent to the 
KOH reiriainiiig unused. 'I'he difference between the two 
will give, therefore, the KOI I used for saponifying the oil 
taken for the determination. 

The saponification v.'diie can then be calculated thus — 


saponification value = 


No. of c.cs. -^KOH consumed X 56' i 
weight of oil taken x 2 


Example, — 1*83 gms. of oil taken, and 25 c.cs. of alco- 
holic KOM used. 

N 

-HCl required for the “blank” experiment - 17*2 c.cs. 
^HCI „ „ actual ,, . - 4‘S „ 

2 KOH used in saponifying the fat ... . - 12’4 „ 


Sai)onification value = 

^ 1-83 X 2 

= 190-0 

A low saponification value will indicate the prc.sence of 
unsapoiiifiable matter, such as mineral oil, rosin oil, etc., 
although cases are on record where undoubtedly genuine 
oils (chiefly fish-liver oils) have contained a large quantity of 
natural unsap'onifiable matter, with a consequent low saponi- 
fication value. These instances must be borne in mind when 
expressing an opinion on the purity of fish oils. Chapman ^ 
examin«.d a sample of fi.sh- liver oil from Ccniripliortts gramh 
losis and Scymnus lichia, having a saponificaticn value of only 
22*5, and containing 89*1 per cent, of a new hydrocarbon 
spinacene,^ CyoH.-^o. 

Iodine Value. — The iodine value of an oil or fat is the 
percentage, of iodine ab.sorbed under standard conditions. 
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This abWption of iodine is due to the presence in the oil 
unsaturated fatty acids and their glycerides. 

Based on fhc iodine value, oils may be divided into three 
classes, thus — 

1. Non-dryinjf oils. Iodine value, u[) to lOO. 

2. Semi-drying oils. Iodine value, from lOO to 130. 

3. Drying oils. Iodine value, from 130 to 200. 

The drying oils are used largely in tlie manufaclurc Jif 
paints ; but their value in this respect is also governed by 
the nature of the film prodi^ced when the oil is exposed to 
the *atr. During the drying of oils oxygen is absorbed, 
which, in the case of paints, is frequently aided by the use of 
dryers. It must be remembered that all oils having a high 
iftdine arc not e(]ually good in drying^)roperties. 

Several methods have been proposed for the determination 
of the iodine value, that described here being Wijs’ method. 

Great care must be ob.serve<J as regards the purity of the 
reagents usetl in the estimation, and also in the manipulative 
details. 

The solutkms required arc — 

(1) /odinc 4^o!utiou . — 10 gms. of })ure iodine trichloride is 
dissolved in 500 c.cs. of glacial acetic acid, and the solution 
added to one of i ri gms. of iodine .dissolved in about 500 
c.cs. of glacial acetic acid, care b(‘ing taken to avoid, any 
access of moisture to the solutions. The lujuid is theft made 
up to 150J c.cs. with the same solvent, and transferred tqji.* 
stoppered, coloured glass bottle. 

N 

(2) Sodium Thiosulp/uUc Sol/itioji, Strcnglh . — Made by 

dissolving 24'8 gms. of pure . 5 1 loO in water and 

making the solution up to ioooc.es, with distilled water. This 
solution is carefully standardised by any of the known methods. 

N 

I c.c. Na‘>S:;Ov = 0*^)1 gm, I. 

10 

(3) Pure Dfy Carbon Tetrachloride CCli.-— The tetra- 
chloride is redistilled and dried by standing in contact with 
a little fused CaCl2. Fnrc CCb has a B.P. of C. 

(4) Potassium Iodide. - A 10 per cent, solution of XI, free 
from iodate, is liscd, 

(5) Starch Paste. - O'S gm. of starch is di^olve 3 by heat- 
ing in about ^0 c.cs. of water, and the solution diluted to 
50 c.cs. This must be quite cold whew used. 

Method. — O' I to 0*5 gra. of the dry saifiple, according to 
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its supposed iodine value, is weighed irtto a clean, dry, wide- 
mouthed, stoppered bottle. This is most conveniently done 
by weighing a small beaker containing a little of the sample, 
transferring a few drops to the bottle and re-weighing the 
beaker. The quantity introduced is then ascertained by 
difference. 

10 c.cs. of CCb is added to dissolve the fat, and then 25 
f.cs. of the iodine solution pipetted in. The bottle is then 
tightly stoppered, and the whole allowed to stand for i 
hour. At the end of this time to c.cs. of the 10 per cent. 
KI solution is added, and the 'residual iodine titrated with 
N 

^^Na2S20:{, using starch paste towards the end of the titra- 
tion as indicator. 

At the same time as the actual iodine value is being 
carded out, a blank experiment is made in which the same 
details are observed as in the actual experiment, with the 
exception that no oil is used'-. This solutiem is t'trated in the 
usual way, and will give a measure of the total iodine added. 


* . N . 

The difference between the volume of Na^SoOt rc- 

10 ^ ^ 

quired by the blank experiment and that re(iuired by the 
determination proper will give a measure of the iodine 
absorbed by the oil. An example of the calculations involved 
is g'lvqn below. 

Example . — 

''’t'pr^-4- oil (first weighing) 


Beaker -f oil (second weighing) 

= 16724 

Oil introduced into bottle 

II 

q 

to 

00 

N 

Volume of y“Na2S203 required by the blank 


experiment 

Volume required by the oil determination . 

= 3S’2 c.cs. 
= 24-0 „ 

N 

Na2S20;}.,, corresponding to the iodii)e 


absorbed 


N 

‘Now I c.c. ^^Na.jS^Oij = 0*01269 gm. 

of iodine, 


1,4*2 c.cs. „ „ =o*i78i98 

o*2i3^gm. of oil absorb 0*178198 gm.dodinc. 

'■ Ml u 1 0*178198 X 100 - . 

TOO gms. will absorb — - gms. of iodine 

^ I. 0*213 

Iodine value = 83*6 per cent. 
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The Haniis metljod for estimatinj:^ the iodine value ^ 
similar in detail to the Wijs method, but the composition of 
the iodine solution used is different. To prepare this, 13 gms. 
of iodine is dissolved in about 500 c.cs. of glacial acetic acid, 
and 8 gms. of bromine added. The solution is then made 
up. to 1000 c.cs. with glacial acetic acid. 

Hehner Value.- -The Ilehner value is the percentage of 
insoluble fatty acids, together with unsaponifiable matter 
present in the oil or fat. * / 

5-10 gms. of the oil is saponified by boiling with an 
excess of alcoholic potash^ about 50 c.«s. of the solution 
desoribed on p. 91. The soap solution thus formed is trans- 
ferred to an evaporating basin, and taken to dryness on the 
water batli, to expel the alcohol. The residue of soap is dis- 
st)lved in about 200 c.cs. of hot water, and the fatty acids 
liberated from the solution by the addition of a slight excess 
of dilute sulphuric acid. The^ liquid is then heated on* the 
water bath until the fatty acidi^ separate out as a clear, oily 
layer. The^atty acids are then filtered through a weighed 
filter paper as described in the estimation of the fatty acidii in 
.soap (see p. 78). 

Example of* Cakulalion. — 7*325 of the fat taken and 
saponified, etc., as above. 


Beaker -f filter paper -f- fatty acids . ~ 34*217 gms.^ 
Beaker -f filter paper - 27*257 


Fatty acids 


Cnj6o 


Hehner value = 


6*960 X 100 

'“7*325 


= 95 ’0 per cent. 


Oxidised Fatty Acids. — Oxidised fatty acids have the pro- 
perty of being insoluble in petroleum ether, but soluble in 
alcohol. Such oxidised acids are found to a varied extent in 
degras. 

5 gms. of the sample is saponined in the usual way and 
the soap solutisn evaporated to dryness in •a , iJorcelain 
dish. The soajj is dissolved in hpt distilUxl water and trans- 
ferred to a separating funnel. The fatty acids are then 
liberated with an excess of dilute liCl, and the contents of 
the funnel cooled. The* liquid is extracted with [)etrolcum 
ether to dissolve out the iinoxidised acids. Thi oxidised 
acids will beJbund adhering to the side ortjie separating 
funnel. The etheral solution is allowed to sepaVate, *and the 
aqueous liquid run off. The etheral solutit)n is fijtered, and 
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tlie whole of the oxidised acids transferred to the filter paper 
and washed well with petroleum ether. They are then dis- 
solved in hot alcohol and the solution collected in a weighed 
flask. The alcohol is evaporated off on the water bath and 
the residue of oxidised acids dried in the steam oven and 
weighed. 

Example.— gms. of the oil taken and treated as 
described. 

T Flask -f oxidised acids . . 

Flask 

Oxidised acids 

]*ercentagc of oxidised acids 


= 2fl'579 gras. 
= 28*326 „ 

= 0*253 „ 
100 X 0*253 

5736 

= 4*4 ])er cent. 


Examination of the Fatty Acids. — (a) Titer Test. — I'liis test 
resolves itself into the determination of the solidifying point 
of the fatty acids. The details arc as follows ; - 

The prepared fatty acids arc allowed to stand in a cool 
place overnight and then carefully melted and poured into a 
large tc.st tube 16 cms. long and 3*5 cms. diameter. The 
tube should be about half filled. It is then fitted into a 
bottle 10 cms. wide and 13 cms. high by means of a cork. A 
delicate thermometer is inserted in the fatty acids, which arc 
stirred until a cloudiness appears throughout the liquid. During 
^solidification the temperature will rise a little. The maximum 
is hoLCd'and recorded as the titer of the fatty acids. During 
stirring the side of the test tube should not be touched. 

(b) Trominc Derivatives of Fatty Acids . — When bromine is 
added to a solution of fatty acids, insoluble bromo-compounds 
are formed. The octobromidcs are insoluble in benzene, the 
octo and hexabromides insoluble in ether, and the three 
types of bromides, octo, hexa and tetra, are all insoluble in 
petrol ether. From this, it will be seen that the nature of 
the precipitate will depend upon the solvent used in the 
experiment. 

Total Insoluble Bromides.— 1-2 gms. of the fatty acid 
is dissolved in about 80 c.cs. of petroleum ether, and bromine 
added very carefully until the solution is coloured red. The 
flask and its contents are then allowed to stand overnight. 
The precipita^^, consi.sting of a mixture of octo, hexa and 
tetrabromides, is filtered off through a weighed filter paper, 
washed well with pelrol ether, dried by exposure to the air 
and then in the steam oven, and finally weighed. 
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Octftbromides and •Hexabromides.— A known wcif^lit of tbe 
fatty acids is brominated as usual, iisin^ ctlicr as the solvent 
in place of pttrol ether. The precipitate will consist of octo 
and hexabromides only. 

Tetrabromides (yily.— Obtained by difference from the above 
to»detcrminations. 

Octobromides. ■— 1-2 ^ms. of the fatty acids are brominated 
with an excess of bromine, iisiiyj^ benzene the solvent f^r 
the fatty acids. ^The precipitate will consist of the oefo- 
bromides only. The bromides can be iisc'd as a valuable 
means of discriminatin<^ beliveen fish anfl other oils. I'he 
brornrdes of the former, together with those obtained from the 
fatty acids of marine animal oils, blacken when the M.P. is 
determined in the usual way. Ifromides from other oils do 
Hot. Thus, if the bromides turn bkfck, it is an imlication of 
fish oils. 

Unsaponifiable Matter. — Tlvc unsaponifiable matter’ will 
consist of the small ([uantity ^f natural unsaponi fables in 
oils and fatJ, i.e. cholesterol, phytosterol, etc., also mineral 
oils and waxes and the unsaponifiable portion of any r.^sin 
oil present. In the case of waxes, the unsai)onifiable matter 
will also contain the higher alcohols jiresent in waxes. 

10 gms. of the sample is saponified with alcoholic potash 
in the usual way, and the soap solution transferred to a basin 
and eva[)orated to dryness. The ixsidue is dissolved in hot 
water, the solution cooled and extracted 'vith four successive 
30 c.c. portions of petroleum ether. If, during th e e.xti^ ^^ 
tions a persistent emulsion slioukl be formed, it may be 
broken uj) by the addition of a few drops of alcohol to the 
petroleum ether layer. The etheral extr.icts .ne united and 
washed two or three times with cold, distilled^water in a clean 
separating funnel. This is necessary in order to free the 
etheral solution from small quantities of soa^). The washed 
solution is transferred to a tared fiask and the solvent distilled 
off and recovered. The residue of unsaponifiable matter is 
then dried in the steam oven and weighed. TJu’s can then 
be examined to 'ascertain its nature. With very few oicep- 
tions, the unsaponifiable matter in oils is very small. In the 
case of fish-liver oils, however, it is variabh*, and it m^^y reach 
as high as 15 per cent. As a general rule an oil should be 
looked upon with suspicion if more than 2 per cent, of un- 
saponifiable matter is found. 

Examinatioti of Unsaponifiable Matter.- -As ,gtated above, 
the unsaponifiable matter may contain a ohytostcrol (from 
vegetable oils), chole.sterol (from animal oils*, aiid iji addition, 
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svxh substances as paraffin wax, mineral oil, resin cril, etc., 
which are sometimes used to adulterate the more expen- 
sive oils. 

The unsaponifiable matter prepared from a considerable 
quantity of the oil or fat is'dissolved in ether and the solution 
allowed to crystallise. When the ether has evaporated a 
small quantity of alcohol is added and the solution warmed 
slightly. It is t,hen allowed to crystallise out slowly. The 
ciystals obtained can then be examined^, under the micro- 
scoi)e and compared with type slides of both cholesterol and 
phytosterol. 

Further information may be j^ained by takin<T the uiclting 
point of the acetate prejxired from the crystals, d'he crystals 
obtained above are warmed with a little acetic anhydride. 
The excess of the anhydride is driven off by evaporating the 
solution on the water bath. A few cubic centimetres of 
alcohol is then added and the acetates allowetl to crystallise 
out. The crystals are drained and re-dissolved in alcohol and 
re-crystallised. As soon as the first crystals havc'i’ormcd, they 
are collected and the M.l\ taken. Further crops of crystals 
are obtained and the M.F. of each crop taken. 

Cholesterol acetate, M.F. 1 1 3*0-1 1 3 '6° C. • 

'file I\I.F. of phytosterol acetate varies a little according 
to its ori^i,nn, but the av.erage is about 125'^ C., ora little above. 

J-n cases where a mixture of cholesterol acetate and phyto- 
sterol acetate is obtained, the M.F. of the different crops of 
:j:rystals will vary. 

rbT'further details as to the examination of the unsaponi- 
fiable matter, standard works of reference should be consulted. 

Rosin oil in the unsaponifiable matter would be best 
detected by examining the fatty acids for rosin acids which 
gcnenilly acconlpany rosin oils. This may be done by the 
Liebermann-Storch reaction (see p. 80). 

Specific Temperature Reaction.— This is a modification by 
Thompson and Ikillantyne of the original Maumene test. 
This is determined as follows 1—50 gms. of the oil is weighed 
into, a bcaller of about 250 c.c. capacit)*. ' This beaker is 
then put into a nest of cotton wool in a larger beaker or card- 
board box. The temperature of the oil is carefully taken and 
recorded. 10 c.cs. of pure sulphuric acid is now run in from 
a pipette and the mixture of oil and acid constantly stirred. 
The raaximiiip^, temperature attained is noted, and the increase 
in temperature obtained by subtraction. The^' experiment is 
now repeated in the same beedeer (after being well cleaned), 
using, in the pHce of oil, 50 c.c.s. of distilled water. It is 
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imperative that the* initial temperature of^the oil, water ifncl 
acid used should be the same. The increase in temperature 
of the water and acid mixture is ascertained. The specific 
temperature reaction is then calculated. 

Increinse in temperature of the oil x loo 
Increase in tcanperature of the water 

Acetyl Value.- The acetyl value is based on the fact tbat 
when a hydroxyh^ted compound is boiled with acetic anhydi 4 de, 
the hydro<Jcn atom of the Oil ‘U'oiip is rcplac<‘d b\' an acetyl 
group (CH;,. CO). . 

.^This reaction takes with Inahoxylateil fatty acids and 
their glycerides and the alcoholic compounds present in waxes. 
As determined, the acetyl value is' the number of milligrams 
*of KOH required to neutralise the Jtcetic acitl produced from 
T gm. of the acct\'lated oil, etc. 

According to Levvkowitsc|j the most convenient metliod is 
as follows : — A suitable quantity of the oil is acet3'latcd by 
boiling wifli about twice its weight of acetic anhytlride in 
a round bottomccl flask under a reflux condenser. •The 
acctylated product is transferred to a large beaker and boiled 
with 600 c.cs.*of water for half an hour, a piece of broken tile 
being added to prevent bumping. The liquid is allowed to 
separate and the acpicous .soluti h\ sy^dioned off. The acety- 
latcd oil is again washed by boiling with distilled watei* until 
the washings cease to redden a piece of idue litmus pht)er. 

Prolonged washing should be avoided, otherwise 
dissociation of the acetyl product will take place ailTT a low 
acetyl value result. The washed compound is then filtered to 
remove water, the filtering apj/aratus being [placed in a water 
oven. A known weight of the acetylaled oil prepared as 
above is saponified by boiling with an ex^cess of alcoholic 
potash. The soap solution is transferred to an evaporating 
basin and the alcohol expelled by boiling 

The soap solution is tran.sferreck to a round bottomed flask 
and an exce.ss of 10 iku* cent. sul[)hunc acid ad^ded. This is 
to liberate the Acetic acid from the jiotassium acctxite filmed 
on saponifying the acctylated od* Ihe flask is connected up 
to a steam distillation apparatus at once, and the acetic acid 
distilled over into a clean flask. In order to imike .sure that 
all has been distilled it i^ advisable to collect the distillate in 
two portion.s, i.e. the first 50OC.C.S, and the 110:^150 c.c.s*. Poth 

• N . 

are then titrated with ^^NaOIl, ii.sing phenol* phthalcm as 

indicator. If the di.stillation has been canned buU completely 
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thb second 150c.cs of distillate will not require more than 0*1 
to 0*2 c.c. of alkali for neutralising. 

The acetyl value is then — 

/ No. of c.cs. alkali required x j;’6i 

Weight of acetylated oil taken 

The acetyl value is of importance in determining the 
pil^ity of castor Oil. An}" adulteration of the oil generally 
leads to the lowering of the acetyl value. 

Some general note and information on oils used in the 
leather industry arc given below. ' , ^ 

Cod Oil. — The quality of cod oil varies considerably, 
depending chiefly upon the method of i)reparation from the 
fish livers. Sam])les oftqn contain considerable quantities of 
foots or .stearinc. This, in the better quality oil, is removecT 
by rrxking, which consists in allowing the solid material to 
settle out in large tanks. The iodine value of samples which 
have been racked is usiuilly about 172, while the v>nracked oil 
givqs a lower figure. The unsaponifiable matter is about i per 
cent The addition of .shark-iiver oil increases the i)erccntagc 
of unsat)onifiab]cs. Hoppenstedt gives the following method 
for detecting Menhaden oil in cod-liver oil : — 5 c.cs. of the oil is 
well .shaken with 5 c.cs. of acetone and then 1 c.c. of cone. HCl. 
The whole is vigorously shaken for 1 minute. 5 c.cs. of petrol 
ether i,s added, shaken, and allowed to separate. With 
Menhaden oil the lower layer will be of an intense blue-green 
iid'creas with pure cod oil only a yellowish tinge will be 
given. The test is not sensitive with less than 20 per cent. 
Menhaden oil. 

Mineral oil will increase the unsaponifiable matter, and 
resin oil, if suspvxted, can be tested for by the Licbermann- 
Storch reaction (p. 80). 

A very interesting account of the preparation of fish oils 
in general has been published by the Imperial Institute.'^ 

Linseed Oil. — If exposed to the air, especially in thin layers, 
linseed oil ra»pidly absorbs oxygen therefrom, Lewkowitsch ® 
has shown that if the oil is kept protected from air, light and 
moisture it will keep unaltered in composition almost 
indefinitely. Levi and Wilmer^ give the following figures of 
aged linseed oil wLich have been known to ^tand the test of 
a practical trial in the manufacture of enamel leathers and 
have adopted l*iem as a standard upon which ^|o judge other 
linseed oils intended for the .same purpose : — 



lOI . 


Olts, 




A^cd C.'iLutt.'i. * j 

.'Vged Amoiica 

specific gravity <it 20'’ C. 

; 

0-932 j 

0 • 946 

lielincr value 


92*0 

Saponification value* , , . 

182-2 

186-3 

' Iodine value 

. ; 185-7 ; 

'^^ 3*3 

Fatty acids — 

1 


Titer test 

10*O‘^C\ • ; 

12-0“ C 

Sap(UijficaLion v.ilui^ . 


185-5 

Totline value .... 

. iSp-i) ' 

187-0 


"'The presence of cottonseed oil in linseed oil can be 
ascertained by the Halphen test. 2c.es. of the suspected oil is 
dissolved in 2 c.cs. of amyl alcohol and 2 c.cs. of a i per cent, 
♦solution of sulphur in carbon di-sulpj*ide added. J'he mixture 
is heated in the water bath for a .short time. If cottonseed 
oil is present a deep led coV^ration will be produced* after 
about 10 minutes' heatin<^. Tw make sure, the liquid should 
be heated lir 30 minutes before decidin<^ on the sample. 

Another delicate test for the presence of cottonseed dil in 
mixture is the Becchi silver nitrate test. 

The fatty acids from the suspected oil are [)repared in the 
usual way, and about 5 c.cs. dis.solved in 12-15 c.cs. of 90 per 
cent, alcohol. 2 c.cs. of a 3 per cent.. solution of silver nitrate 
is added, and the whole heated in a water bath until the volume , 
has been reduced to about 8-io c.cs. If cotton.se^d oil is 
present, the liquid will darken in colour and the fatty jic’di 
will turn a black or dark brown colour. This test (Toes not 
respond with cottonseed ojl which has been heated • 
200'’-250° C. 

Neat’s-foot Oil, — Neat’s-foot oil is [)rcparedlrom the hoofs of < 
cattle which arc steamed and the oil .skimmed from the surface 
of the liquor. This oil is particularly favoured for the 
making of fat liquors. 

Samples examined by Fahrioid'* gave the following 
figures : — 


Acid v.iiuc. 

.S.iponilic.ition value 

9*0 

i97-^» 

2*7 


4*7 • 

197*3 

2*4 

*93*4 

6-8 

190-1 

6*6 

190*3 

4*0 

189*0 , 


luditie \ 

M.l’. F.iUy .icidi 

— - - - 

*• 

85 2 

28^ c. 

08*5 

. 29" c. 

59*7 

37 "^-^ 

71*5 

29^ t . 

64*3 

34 ^ C. 

76*5 

30'^ c. 

76*7 

26'^C. 

• 
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'Adulteration with cottonseed oil can lie tested for by the 
tests already given under this oil. 

Castor oil. — Castor oil is distinguished b}' its high specific 
gravity and its solubility in, alcohol. The acetyl value is high, 
being on the average 1 50. It is used as a constituent of fat 
liquors and in the manufacture of turkc}' red oil (sulphonated 
castor oil). 

'- Tallow. — Fresh beef tallow can be readily distinguished 
from mutton tallow by the odour, that of' the latter being 
rather unpleasant. ,The melting point of tallow varies and is 
between 42 48° C. The acid value of good tallow for, J.he 
leather trade should not be above 20*o. Adulteration with 
paraffin wax can be delected b\' the unsaponiflable matter, 
which in such a case w,ould be considerably increased. If 
low-grade distilled grease has been added the acid value 
will be high. 

Beeswax.-- Ileeswax of comil’ierce is the wax deposited by 
the common bee. Its melting 4K)int is 63° -65® CT' 

'!['he addition of stearic acid would be indicated b\' a high 
acid value. The following te.st due to Weinwurm will prove 
any adulteration with either paraffin wax or c^a'esin (refined 
ozokerite, a mineral wax). 

, A small quantity of the sample is .saponified with alcoholic 
KOH, and the alcohol " evaporated off on the water bath. 
20 c.cs. /)f gi)Xerol is added to the residue and the liquid 
heated on the water bath ; 1 00 c.cs. of boiling water is added, 
the case of genuine beeswax, will result in a clear 
solution. In the pre.sence of paraffin wax or ccresin, the 
‘ solution will either turn very cloudy or de[)osit a iirecipitate. 

Sulphonated Oils. Until within recent years sulphonated 
oils were prepared by sulphonating vegetable, animal and fish 
oils, but at the i)resent time almost any oil can be rendered 
soluble by tixxitmcnt with sulphuric acid. The details of 
such processes are kept veiy secret, and very little is known 
about them. 

As regards the sulphonatioii of the fixed* oils, some valu- 
able work lias been done by Radclifife and Medofski.^‘-^ These 
authors give a summary of previous work done and an account 
of their vwn research into the subject. 

In the chemical examination of .suli)hoi?ated oils, the 
following determinations .should be carried out : — 

Moisture. — This is estimated by heating a known weight 
of the oil in a‘tared crucible, as already described (see p. 86). 

This is not quite accurate as it will include any free 
ammonia present, but will be found near enough for technical 
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work. *The amount 6f water in sulphonatcd oils varies coif- 
siderably, and may reach as high as 25-30 per cent. 

Ash. — The total ash is determined in the usual w ay, using 
for preference, the residue from the determination of the 
water. If more than i per cent.* is found, it may point to 
th^ use of soda in its manufacture, (dn the other hand, it 
may be due to insufficient settling out of the <nl during 
washing, for this latter j)urposc NaCl or NajSC Xi being chiefly 
used. % • 

The ash should be examined for chlorides. If jjresent in 
any quantity, it may be taken as a sure iiTdication of the use 
of s^t for watshing. 

Ammonia. — A few cubic centimetres of the oil is diluted 
with a little distilled water and made alkaline whth NaOl 1 . 
^in heating, an\ ammonia present will be detected by the 
odour produced. This will indicate that ammonia was used 
for neutralising the oil after svlphoiialion anti waishing. In 
.some cases a mixture of NaCMl and ammonia is used for 
this purpose. 

The total ammonia can be estimated by diluting a knoTvn 
weight of the oil with water, making alkaline with NaOli 
and distilling life ammonia into a solution of boric acid. The 
ammonia collected is then titrated with standard acid. 

Total Fatty Matter. — An ai)pro\iinate idea of the total 
fatty matter ma)’ be obtained by difference, i.c. the sum of 
the moisture and ash deducted from 100. 

A more accurate method is as f(»llov/s : ^ , ' 

5 gins, of the oil is weighed into a basin and 20 c.cs. of 
water added. If tlie .solution . is turbid, a few drops of 
ammonia are added to make it clear. ( 11 the solution is turbid, 
it may be taken that either mineral oil, rt;sin oil, or un- 
sulphonated oil is prc.sent.) 

15 c.cs. of 50 per cent. lJ:jS04 is then added and the whole 
heated on the water bath until the fatty matter separates out 
as a clear oily layer. 10 gms. of «>[)ure .stearic acid is now 
added and allowed to melt in comi)Ietely with th^" other fatty 
matter. The liquid is allowed to cool and the cake of fatty 
matter removed and washed i\\(f or thrc'e times by boiling 
with distilled water and cooling as already describoiJ. Ihe 
total fatty matter is drie^l and w^eighed. An allowance is 
made for the stlaric acid added before calculating, the total 
fatty matter. •• 

The unsap^onifiablc matter can be determ iagd aij for an 
ordinary fat. This will give an idea As to the presence of 
mineral oil. The fatty acids, prepared after sapoiwfication of 
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tke oil, should be examined for rosin od by the Liebcrmann- 
Storch test (see p. So). 

Degras— Degras consists in the main of oxidised fish oil, 
and was formerly obtained as a by-product in the manufacture 
of chamois leather. It is now manufactured to a large extent 
by the oxidation of various fish oils. 

Degras invariably contains water, which, in some cases, may 
ainount to 25 per cent. 

t In addition to the ordinary examination, degras should 
alwaj's be tested for mineral acidity. This can be carried 
out as follows : 

10 gms. of the sample is transferred to a separating fmincl 
containing 50 c.cs. of petrol ether and 100 e.cs. of distilled 
water. Ihc mixture is gently shakcai, to avoid a persi.stcnt 
emulsion, and then allowtxl to separate out. The aqueous layer 
is drawn off and a few drops of inetlpd orange added. In the 
presence of mineral acitls, the^meth}d orange will turn red. 
The amount of acid can be ddlermineil b)" titrating the liquid 
with dccinornial caustic soda, and calculated as stiiphuric acid. 


'lAin.K V 

An\I\J 1( AI A\1> I’llVSlCAl. CoNSI'AMb lt)|^ .soMK Oils 


oil 


Castor oil . 

Cod oil 
Cottonseed oil 
Cottonseed oil (blown 
EfTg oil 
tier ring oil 
Jdnsecd oil 
Laid oil 
Menhaden 
Neut’s'foot 
Olive oil , 
l^ahn oil . . 

Rape oil (colza) 

Rape oil (blow n) 

Seal oil 
Sesame oiii 
Soy bean oil . 

Shaik liver oil 
Tung oil . . 

Whale oil . 

Refined b^ne oil, 




s. 


S.ip 

ludkll! 

% 

\tiJ 

\a!iif 

16 luit.1 
\alue 
% 

UllSIip, 

luatitT 

• 9 * 5 “ 

■920 

18S -198 

9-1 

-102 

■7 

5 6 

96 ■ 2 


• ()()0 

* 9()8 

175 180 

82- 

89 

•3 

4-0 

— 

*3 

•926- 

‘<)2S 

180 -197 

*55 

181 

‘2- 

3*0 

95’3 

I *0 

•922 

926 

* 9 .V 195 

108- 

-1 10 

•5- 

2*0 

05-9O 

• 5 -i‘« 

•972- 

•976 

213 214 

5 f' 

-108 

6-0 

70 


1-0 

■914- 

•015 

184-190 

68 

81 



— 

*2 

■920- 

•O-IO 

185- 190 

*45 


- 

“ i 

95 ’ (> 

•9-10 

•931- 

• 93 (> 

187-195 

170 

200 

•8- 

3 * 0 , 

95-5 

•4-1*2 

•914- 

•917 

195 - 19 (> 

52 

80 

I-O- 

2*0 ; 

— 

• 3--6 

•t)2S- 

•931 

190-193 

155- 

-160 

7 * 0 - 

10-0 

— 

1-2 

■915- 

•913 

194-199 

06 

76 

2*0- 

4 o| 

— 

•I --0 

•915- 

•9kS 

185-197 

8l 

87 

•4- 

70 

95 ’o 

* 4' '9 

’921 

•924 

196-204 

52 

57 




•914 

•91O 

169-175 

9S 

ICO ' 

I * 0 - 

2-5 

95-1 

• 5-’9 

•967- 

■977 

!• 75-250 

54 - 

65 1 

S'o- 

10*0 

— 

2-3 

•924- 

•929 

188-196 

126- 

*451 

*4 

i6'o 

95*0 

•3 -* ’4 

*920- 

'024 

188-193 , 

105- 

1 10 

•2 

10 

95’7 

•9-1 I 

*925- 

•927 

! 190-190 , 

124- 

*33 

I 0 

6*0 

95*0 

• 2-'3 

•9*5- 

•918 

130-190 

IIO 

lOo 

— 

— 

•3-20 

940 

•941 

' 191-198 

166- 

*74 

■0 

12 0 

96 ‘2 

•I 

•92 - 

•925 

188-1931 

120- 

136 

■ 5 ~ 


93‘5 

1 - 3-0 



186-192 j 

67- 

80 

3 * 0 - 

9^0 ] 

i 
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TABLE VI 

Ana^yticat. constants for somf Fa is \\\> Wa\ks 


\ 


Sap 

loilliu 

AallR 

\od \.diit. 

Uiisap. 

malLei' 

Beeswax . 

r»2-03 

, 91 - 9 <» i 

7- 10 

16 20 

54-55 

Beef tallow 

... 40 45 

190 -I<i() ' 

40 - 43 " 

— 

u[) U»I 

Bone fat 

. ^ . 21-23 

' iSo-i»r) 

40-50 

Up to 40 

I « 

Cocoanut oil . 

. . . 24-25 

250-2O0 

7-10 

S-io 

O'2-l-O 

Candelilla wax 

. . . 67-70 

5<>-t)o . 


15-20 

— 

Cayiftiiba wax . 

. . - S 3 - 84 * 

7(1-80 

10-12 

3-4 

55-56 

Japan wax . 

• • 5^-51 

21U-220 

5 7 

6-17 

I 2 

Lard 

. . 40-42 

103 197 

55 -"J> 

I- 2 

O ’ 3 

Mutton tallow 

• 45-52 

> 93 - 1 '(5 

35 -40 

(.-7 

1-2 

Myrtle wax 

. . . 40-41 

— ^ 

— 


— 

' Paraifin wax 

35-55 

— 

-- 


99-100 

Sperm oil . 

. . (lujuni) 

120-122 

82-87 

1-2 

40-45 

Wool grease . 

. . . \'ary too nuudi 

lu gno 

deliniu ligui 

Cs, 

Spermaceti 

4 .S-:,o 

'^20-128 

up to 5 

1 'O 

— 
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CHATTER XIV 

THE TANNINS (QUALITATIVE) 

tannins arc astrini^cnl substances found in various parts 
of plants, r.o-, wootl, bark, leaves and routs. Chcinicall\% tin;) 
bclon^r to the aromatic class of ori^^anic coinjunnids, and, on 
dcc6in})osition by approj)riate. methods, yield simpler sub- 
stances containint^, as a rule, only one ben/,ene nucleus. The 
exact chemical constitution of the tannins has been the sub- 
ject (►f mucli investij^ation by Perkin, J^'ischer, Nierenstein and 
others, but the consideration of this subject is outside the 
scope of the present work. A t^eneral revie\\' of the tannins 
was ]niblishe(l by Nierenstein,^ while a more recent survey has 
been written by Perkin and PX^erest.**^ 

l"rom the analytical point of view, th(' tannins are most 
conveniently divided into two classes according^ to the products 
j^iven on heatin^^^ /.c. catechol ^roup, and pyroj^allol group. 

'In addition, many other (|ualitative tests can be aj^plied 
in order to establish the identity of the tannin in the various 
tanning materials used in the leather industry. 

Heating W'th Glycerol. — This test, according to Thorpe, is 
carried out as follows : — 

I grn. of the tannin is heated with 3 c.cs. of glycerol to 
200° C. for 30 minutes. The mixture is cooled, diluted with a 
little distilled water, and the solution extracted with ether. 
The ethcral solution is separated and evaporated to dryness. 
I'hg resicluebs dissolved in a small volume of water and tested 
for catechol or pyrogallol. • 


('itudiol. , Pyro!;alloI. 


Iron a]iim .solution* * . 
Bromine water . ,• 
Lime water 


C»rcen colour IJluish hlack^and finally brown 

ppt. No |)()t. 

No reaction \doiet colour. 
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Reaction with Iron Salts. — A few cubic centimetres of the 
weak tannin solution is treated with two or three drops of a 
i“2 per centi solutior^ of iron alum. Catechol tannins give 
a green, while the pyrogallol tannins give a bliie-blnck colora- 
tion. Mineral acids interfere with this reacti(an and for this 
reason ferric chloride, which is usually acitl, should not l)e 
used as the reagent. 

Reaction with Lead Acetate. — This reagenj gives a precipi- 
tate with all tani^ns, but the ]}resence of acetic acid i)rcveiits 
the precipitation of the catechol tannins. 5 c.cs. f)r a weak 
solution of the tannin is treated with 2c.es. of acetic acid, 
and. *21.-5 c.cs. of lead acetafe. I’recipitation will take j)lace 
only if a pyrogallol tannin is present. 

For other details concerning thi.s test a paper by Sliasny 
.and Wilkinson ■' should be consulted* 

Reaction with Gelatine and Salt Solution.— The test solution 
used is made by dissolving i gm. of gelatine in too c.cs. *of 10 
per cent, sodium chloride so’^^ilion. A few drojes of this 
reagent is added to a little of the weak tannin solution to be 
tested. y\ll tannins give a precipitate, but excess of^the 
gelatine solution is to be avoided. It must be remembered 
that, although, iLill tannins give a precipitate with gelatine, it 
docs not follow that all substances preciintating gelatine are 
tannins, although it is quite likely that they have tanning 
properties. Thus wood-pulp, or sul])hitc cellulose cy*tract, 
gives the gelatine test, but does not contain tannin. » 

Formaldehyde Reaction (Stiasiiy).'--]*y.)rmaldcli)'de reacts 
with the tannins in the presence of 11 Cl to ^ive condensation 
products, catechol tans being completel}' precipitated. 

According to Stiasny and Wilkinson {loc. cif.) 50 c.cs. of 
the tannin .solution containing 3 per cent, of tannin is boiled 
under a reflux condenser with 5 c.cs. of II Cl ami 10 c.cs. of 
40 per cent, formaldehyde for half an hour. I'he character of 
the precipitate is noted and the .solution is filtered. 

JO c.cs. of the filtrate is treatec] with 1 c.c. of i per cent, 
iron alum .solution ami 5 gins, of solid sodiinn acetate. Any 
coloration of tin? solution is noted (.see table). • , • 

Bromine Water Test. -5-100.0.'%. of the w eak tannin .solution 
is made faintly acid by adding i -3 drops of acetic acid and 
then a slight excess of bromine water added. A i)Tecipitate 
will at once form in thc»ca.se of a catechol tanniiL No pre- 
cipitate is- formed with pyrogallol tannins. 

Eitner-Phiiip. Ammonium Sulphide Test.— ^2^ c.cs, of the 
tannin .solution containing 2*5 per cent, of tannin fs boiled 
for 2 minutes wdth 2-3 drops of conct*ntrate^l sulphuric 
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atid. The solution is cooled down, 5 j;ms. of common salt 
added, and, after standinj^ for a short time, filtered. To 
2-3 c.cs. of the filtrate is added 10-15 drops of yellow 
ammonium sulphide solution, previously diluted with 15 c.cs. 
of water. All pyrog^allol 'tannins give a precipitate in this 
test in addition to mimosa and malet, which otherwise behave 
as catechol tannins. (For reactions, see table, p. 116.) 

, , Ethyl Acetate. Figure ^Procter). — The ethyl acetate figure 
as expressed is the percentage of the total joluble matter of 
a tannin solution or extract, etc., soluble in ethyl acetate. 

25 c.cs. of the tannin solution containing about 0’4 per 
cent, of tannin is evaporated to dryness in a weighed ‘oasin 
and the residue dried at 100- 105° C. and weighed. This gives 
the weight of total .soluble matter in 25 c.cs. of the solution. 
Another 25 c.cs. of the solution is extracted three or four 
times with 25 c.cs. of ethyl acetate, using fresh solvent for 
each extraction. The aqueous .solution is then freed from 
ethyl acetate by a current ofeair, and 20 c.cs. evaporated to 
dryne.ss and thi‘ residue dried and weighed. This gives the 
nori-extracted matter in 20 c.c.s. of tlie solution. The weight 
obtained is multiplied by to give the quantity in 25 c.cs. 
of the original .solution. The difference belAcen the total 
soluble matter and the non-extracted matter will give the 
amount extracted by ethyl acetate. This, calculated as the 
percentage of the total soluI)le matter, represent.s the ethyl 
acetate' figure which i^ characteristic for many materials. 


Example . — 

Basin -}- residue from 25 c.cs. of .solution — 2 ySyg gms. 

Ba.sin - 25734 „ 

Weight of re.sidue - 0*145 ,, 

Ba.sin + residue from 20 c.c.s. of ex- 
tracted solution . . . . . . = I9'668 ,, 

Basin “ 19 * 59 ^^ u 

Weightofcxtractedre.sidu2fron120c.es. = 0*070 ,, 

.*. weight of I'esidiie from 25 c.cs. . . = 0*0875 ,, 

Ethyl acetate extracted matter in 25 c.c.s. = (o* 1 45-0*0875) gm. 

= 0*0575 gm. 

Per cent, of total .solids .soluble in ethyl ^ _ 1 00 X 0* 0575 
acetate S 0*145 

= 39*6 per cent. 


A convenient form of apparatus for the determination of 
the ethyl acetate figure, which is both accurate and compact, 
is described by Blockcy.^ 
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Alcohol Figure. — This figure is expressed as the percentage; 
of total soluble matter of the tannin solution which is pre- 
cipitated by Alcohol, and was first suggested by Procter as a 
means of differentiating between certain tannins. 

A solution of .the tanning material is prepared so as to 
cohtain about 3 per cent, of tannin. 10 c.cs. of this is 
measured into a 100 c.c. graduated flask and made up to the 
100 c.c. mark with 95 per cent, alcohol. y\fter standing fyr 
an hour, the wellXnixed solution is filtered, and 50 c.cs. of tlie 
filtrate (= 5 c.cs. of the original solution) evaporated to dry- 
ne.ss in a weighed dish. TJie residue is* dried to constant 
weig*l?t in a steam oven and weighed. This gives the weight 
of alcohol soluble matter in 5 c.cs. of the solution. The total 
soluble matter in lo c.cs. of the original solution is also 
-determined in the usual way. To ascertain the alcohol figure 
the following calculations are necessary : — 

Exawpli \ — 

Basin + tota^ residue from ioc.es. soln. = 19*994 gms. 

Basin alone [9-732 ,, 

Total residue from ioc.es = 0 26.2 „ 

Basin -f 50 c.cs.’ of alcoholic soln. . . = 22*593 
Basin alone = 22*489 ,, 

Alcohol soluble from 5 c.cs. orig. .soln. — 0*104 ,, 

„ „ i0c.es. „ ^ 0208 „ » 

.*. alcohol insoluble in 10 c.cs. of soln. . — (o 262 -0*208) gm., 

= <4:054 gm. 

The percentage of alcohol insoluble matter expressed on 
the total soluble matter is therefore — 

100 X 0*054 
0*262 

= 20*6 per cent. 

The qualitative distinction between the various tannins 
has been largely investigated by Stiasny and hi.-? C(^“Workers, 
and a considerable amount of the investigation was pub- 
lished by Stiasny ^ in a cunden.sed form, useful for 
reference. * 

The following .scheme'is taken from this paper:— 

The sdheme divides the tannins into three main group.s, 
each of which •is further subdivided into two tfiwisions. 

The first main divisions are based o» the characte** of the 
formaldehyde test. 
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'* Group I. Complete precipitate : the* filtrate gives 'neither 
gelatine test nor iron test. 

Tests for confirmation : bromine "test (precipitate) and 
acetic acid-lead acetate test (no precipitate). 

Group II.— No precipitiltion during fifteen minutes’ boiling. 

'Jest for confirmation : bromine test (no precipitate) ; 
ammonium sulphide test (precipitate). 

t Grouj) HI.—, Considerable precipitate during boiling, but 
distinct iron test of the filtrate. ^ •' 

To Group I. belong : (iwebracho, mangrove, ulmo, gambler, 
])inebark, hemlockdmimosa, malct. 

To Group H. belong: oak-wood, chestnut-wood, vaioiiia, 
myrobalans. 

To Group HI. belong : oakbark, pistacia, Icntiscus, sumach, 
divi-divi, algarobilla, teri, babla, galls. 

Having found to which group the tannin belongs, the 
following tests arc made in each group : - 

Further testing of Group L : The ammonium-sulphide test 
allows a subdivision, in .so far as no ])reci])itafe is obtained 
with quebracho, mangrove, ulmo, gambier, pinebark, hemlock 
(Group I.\), while a precipitate is shown b)' mimosa and malet 
(Group lip. 

Group I \ is also characterised b>’ the green col oration pro- 
duced with iron alum. . 

Group In gives a bluish violet with iron alum.'' 

'I'h'e further way of identifying the tannin in I.\ or Il>, 

• demands the carrying out of all the tests summarised in 
Table VII. I'khs table also contains the gallic acid value of 
one gm. of the tannin and the pro[)ortion of tans to non-tans 
in the tanning material. 

Fota.ssiuirf'- :yanide has been suggested by Bennett as a 
suitable reagent for the differentiation of the tannins. 

An excess of a o*i per cent, .solution of KCN is added to 
a clear solution of the tanning material and the mixture 
poured into an excess af hard vater {or a 0*05 per cent, 
solution of (raCl2). All pyrogallol tannins ^and some of the 
mixed ta'nnins develop a very distinct precipitate. Catechol 
tannins do not give a prd-cipitate. The mechanism of the 
test se^Tfis to be obscure, but it is evidently connected with 
the hardness of the water, as with distilled water the test will 
not re.spo'nd. The same investigator^ has applied cobalt, 
nitrate, iodine,,pola.ssium ferricyanide and .sodium arsenate to 
the differentiation of the tannins. ^ 

Cobalt Test.— 6-7' c.cs. of the tannin solution of o*I per 
cent, strength is* mixed with an equal volume of hydrogen 
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50 C.CS. tannin soiulion (0-4 per cent.) boile.1 « ith 25 c.cs. H . CHO - HCI mixture for * hour th iVoughly cooled and filtered. 
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perox'ide, and three or four drops of cohalt solution added. 
The colour produced is noted. 

The special cobal\ solution is prepared as follows : 

2*5 gnis. of cobalt nitrate dissolved in a small volume of 
clistilled water is added to a solution of 25 ^ms. of ammonium 
carbonate in 150 c.cs. of distilled water, 

Valonia, chestnut and oakwood [;ive a purple colour. 

Sumach, mwx)balans, alj^arobilla, gallic* and ^allo-tan^ic 
acids give an onin^e colour. • 

Quebracho, mimosa and j^ambicr ^ivc a brif;ht red 
colanr. • 

Iodine Test. A weak solution of the tannin is diluted with 
about 500 c.cs. of hard water and 2 c.cs. of .1 i per cent, 
.solution of iodine in pota.ssium io(h\t' added. 

• Valonia, chestnut and oakwood give a dark blue colcuir. 

Myrobalaius, sumach, ali^arobilla, gallic and gallot,annic 
acids and mimosa give purple, red colour. 

Gambier^and i]uel)racho giv*e no colonition at all. 

Ferricyanide Test. A small crystal of this salt is dis-sol^cd 
in a JO per cent, solution of ammonia. A few drops of the 
reagent added to a largely diluted .solution of the tannin 
gives a purple colour in the ca.ses of valonia, oak vood and 
chestnut. 

Sodium Arsenate Test. A solution of sodium arsenate added 
to a very dilute .solution of tlu' tannin produces a green 
colour in the case of a pyrogallol tannin, .md a ri‘d colour in 
the presence of a catechol tannin. The .solution is allowed tcT 
stand for a little time before deciding on life colour. 

Schell’s Test. This is a test, designed to ddect mangrove 
in quebracho extracts, and is carried as follows ; 20 c.c.s. of 

the solution of about 0'3 per cent, tannin slfength is heated 
for a short time to expel any air and then quickly cooled. 

A small quantity of petrol ether is added, enough to form a 
good layer on the surface of the solution and i c.c. of a 20 per 
cent, solution of cobalt chloride, anfl r c.c. of ammonia added. 
Quebracho cxtriict giv^es a greenish colour, whih,' if mangrove 
is present a brownisli colour will be produced. Thb autlibr of 
this tc.st has recently .shown tliat slight alkalinity of the 
quebracho will interfere with the delicacy of the ^‘st. The 
pre.sencc of sulphites al;;o influences the result. The test 
should therefore ‘be u.sed in conjunction with other •tests. 

Sulphite-Cellulose Extracts. Sulphite celliilose exfr.ict is 
prepared from the purified liquors obtained ’in t\ui manu- 
facture of paper pulp by the sulphite proc^^ss. The concen- 
trated liquor has certain tanning properties, and on this 
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account coupled with its low price, is frequently used as an 
adulterant of other more expensive extracts. The extract is 
sometimes known by the name of wood pulp extract. 

The most reliable test for this material is the Proctcr- 
Hirst reaction, which is a ^^eneral lignin reaction. 

The test is as follows : — 5 c.cs. of the tannin solution to be 
tested of about 0*4 per cent, tannin strength, is well shaken 
with exactly 0*5' c.c. of pure aniline. 2 c.c. of concentrated 
HCl is then added. After to minutes the presence of sulphite 
cellulose extract will be indicated by the formation of a 
precipitate. There' are a few exceptions to the test, as, for 
example, in the case of siilphited extracts or those prepUred 
under pressure. 

Diazobenzene Chloride Reaction. — This reaction was first 
introduced by Nierenstein and is based on the fact that aU ' 
catechol tannins give a precipitate of the azo-benzene tannin 
when treated with diazobenzene chloride. The reagent is 
added drop by drop to the .solution of the tannin to be 
tqstcd. The precipitate appears at once. No 'precipitate is 
produced with pyrogallol tannins. 

This reaction has been made the basis of a method for 
the quantitative c.stimation of catechol tannin^ in sumach.^ 

Bennett distinguishes between the tannins of valonia, 
oakwood and chestnutwood by the following distillation 
method : — The extract or .solution is evaporated to dryness 
and thb residue destructively di.stilled in a suitable retort or 
‘Other apparatus. The distillation is carried out until no more 
distillate can be*collectcd. The total distillate is shaken with 
a little distilled water and filtered to remove tarry matter. 
An excess of strong bromine water is then added to the 
filtrate and mixture well shaken. Valonia gives a 

dense yellow crystalline precipitate of tetra-bromo-phenol 
C6H2Br30Br M.P. after washing with cold alcohol 139-141° C. 
Chestnut gives no precipitate whatever, and is readily distin- 
guished from valonia by this test. 

Oakwood^ gives only a slight precipitat,e of compound, 
which after re-crystalling from alcohol dilute had an M.P. of 
86°-89° C. 

Othef tests will be dealt with as the occasion arises in 
the next chapter. 
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CHAPTER XV 

TAN.NINS (QUANTITATIVE) 

The most reliable method for the estimation of tannin in a 
tanning material is the Official method of the International 
Association of Leather Trades’ Chemists (now re-formed 
among Allied countries into the Society of Leather Tracies’ 
Chemists). By this method the amount of tanning matter 
capable of being absorbed by hide powder is estimated, and 
from the point of view of the tanner, gives ha idea of the 
Ibdhcr-forming properties of the material. The method is 
the outcome of much experimental work by Yocum, in 
America, and Procten- and Pennett^ in Englmal. 

The following arc the official regulalions regarding this 
method, as laid dc)wn by the International Association : — 

Parjigraph i. The solution for analysis must contain between 
3‘5 and 4-5 gms. of tanning matter per litre, and solid materials 
‘ must be extracted so that the greater jiart of the tannin is removed 
at a temperature fiot exceeding 50'’ C., but if the Teas Extractor be 
used, the first iiortion of llic o tract shall be removed from the 
influence of heat as soon as possible. 

Paragrajih 2s The total solubles must be determined by the 
evaporation of a measured quantity of the solution previously filtered 
till optically clear both by reflected and transmitted light ; that is, 
a bright object such as an electric light filament must be distinctly 
visible through at least 5 cms. thickness and a layer of i cm. deep 
in a beaker placed in a good light on black glass or black glazed 
pape;- inusl^ appear dark and free from opalescence when viewed 
from above. Any neces.sary Fiode of filtration may be employed, 
but if such filtration causes any appreciable loss when applied to a 
clear solu^’on, a correction must be determined and applied as 
described in sect. 6. Filtration shall take place between the tem- 
peratures of 1 5° C. and 20^ C. Evaporation to dryness shall take 
place between 98 t° C. and loo^C. in shallow flat-bojtomed basins, 
which shah afterwards he dried until constant at the same temperature, 
and cooled before \^eighing for not less than 20 minutes in air-tight 
desiccators over dry calcium chloride. 
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Paragraph 3. The tolal solids must be delennincd by drying a 
weighed portion of the material, or a measured portion of its uniform 
turbid solution "at a temi.^rature between and ioo°C. in 

shallow flat-botionied basins which shall afterwards be dried until 
constant at the same temperature and*cooled befort' weighing for 
noteless than 20 minutes in air-tight desiccators over dry calciLinj 
chloride. “ Moisture” is the difference between 100 and ibe per- 
centage of total solids, and “insoluble” the difference between 
“ total solids ” and i‘ tolal solubles.’’ * ^ • 

Paragraph 4. Non-Uwmns. -'Phe solution must hi; detannised by 
shaking with chromed hide powder till no turbidity or ojialescence 
can be produced in the clear 'jolution by salted gelatine. The 
chromed powder must be added in one quantity etjual to 6'o to 
6*5 gms. of dry hide per 100 c.cs. of the tanning solution, and must 
contain not less than o' 2 and not more thap 1 per cent, of chromium 
reckoned on the dry weight, and must be so washed that in a blank 
experiment with distilled water, not more than 5 mgrs. of solid residue 
shall be left on evaporation of 100 c.cs. All water contained in’the 
powder should be determined and allowed for as water of dilution. 

ThcfoUowii.^ sci (ions give the dt failed method of carryiug out the 
analysis adopted hy the. f.J for the use of its own members. 

Paragraph 5. Preparation of Infusion.- Such a quantity of 
material shall be ‘‘itnjiloyed as will give a solution containing as 
nearly as possible .\ gms. of tanning matter per litn.q and not less 
than 3‘5 or more than 4-5 gms. Liijuid extracts shall be weighed 
in a basin or beaker and washed with boiling distilled water ii^to a 
litre flask, filled up to the mark with boiling watei, and well mixed, 
and rapidly cooled to a temperature 17*5 ’ C., al(< i which it srtall be 
accurately made up to the mark, again w'ell mixed, and filtration at * 
once proceeded with. Sumach and myiobalans e.Aracts should be 
dissolved at a lower temperature. 

Solid extracts shall be dissolved by Stirling in a beaker with 
successive quantities of boiling water, the dissolve^i iiortions being 
poured into a litre flask, and the undissolved being allowed >0 settle 
and treated with further portions of boiling w'ater. After the whole 
of the soluble matter is dissolved the solution is treated similarly to 
that of a liquid extract. ^ 

Solid tanning materials, previously ground till they will pass 
through a sieve 0^5 v\,ires per centimetre, are exiracftd in Koph’s 
or Procter’s extractor wdth 500 c.cs. water at a lemperalure not 
exceeding 50^ C. and the extraction continued Avith boiling water till 
the filtrate amounts to 1 litre. It is desirable to allow tb^ material 
to soak for some hours before commencing the })ercolation, which 
should occupy not less than three hours, .so as to t-xtract the 
maximum o*f tannin. Any remaining solubles in tjie material must 
be neglected, (fr reported sejiarately as “ difticultl)^ solubje ” sub- 
stances. The volume of liquid in the flask? must after cooling be 
accurately made up to i litre. 
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Paragraph 6. Filtration . — The infusion shall be filtered till 
optically clear (sec sect. 2). No correction for absorption is 
needed for the Berkefeld candle, or for o. and S. 590 paper if a 
sufficient quantity (250-300 c.cs.) is rejected before measuring the 
quantity for evaporation ; and the solution may be passed through 
repeatedly to obtain a clear filtrate. Jf other methods of filtration 
are emjiloyed the average correction necessary must be determined 
in the following manner : About 500 c.cs. of the same or a similar 
fanning solution is filtered perfectly clear, and afi jr thorough mixing 
50 c cs. is evaporated to determine “ total soluble No. A further 
portion is now filtered in the exact method for which the correction 
is required (time of contact and* volume rejected being kept as 
constant as possible) and 50 c.cs. is evaporated to determine “total 
soluble No. 2.” 'Fhe difference between No. i and No. 2 is the 
correction sought, which piust be added to the weight of the total 
solubles found in analysis. An alternative method of determining 
correction, which is eijually accurate and often more convenient, is 
to filter a portion of the tanning solution through the Berkefeld 
candle till optically clear, which can generally be accomplished by 
rejecting 300 or 400 c.cs. and returning the remaining filtrate 
repeatedly ; and at the .same time to evai)orate 50 c.cs. of clear 
filtrate obtained by the method for which correction is reciuircd, 
when the difference between the residues wilK ,bc the correction 
sought. 

(No'I'K. — Jt is obvious that an average collection must be obtained 
fron*) at least 5 determinabons. It will be found that this is approxi- 
mately constant for all materials, and amounts in the case of S. and S. 
605, 1*50 c.cs. being rejected, to about 5 mgrs. per 50 c.cs. and 
where 2 gms. of kaolin are enijiloyed in addition to mgrs. The 
kaolin must be ^a*eviously washed with 75 c.cs. of the same liquor, 
which is allowed to stand 15 minutes and then jioured off. Paper 
605 has a special absorption for a yellow' colouring matter often 
contained in suljiliitcd extracts.) 

Paragraph 7. Hide [lowder shall be of woolly texture, thoroughly 
delimed, preferably with hydrochloric acid, shall not require more 

N 

than 5 c.cs. or less than 2-5 c.cs. of ^^NaOH or KOH to produce 

a permanent pink with phenol phlhalein on 61 , gms. of the dry 
pov'der syspended in water. Jf the acidity does not fall within 
these limits it must be corrected by soaking the powder before 
chroming for 20 minutes in 10-12 times its weight of water to which 
the requnite calculated quantity of standard alkali or acid has been 
added. The hide powder must not swell in chroming to such an 
extent as to render difficult the necessary squeezing to 70-75 per 
cent, of water, rnd must be sufficiently free from soluble organic 
matter to render it possible in the ordinary washing to reduce the 
total solubles in^ blank experiment with distilled water below 
5 mgrs. per 100 c.cs. The powder when sent out from the makers 
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shall not contain more 'than 12 per cent, of moisture, and shall be 
sent out in air-tight tins. 

The dctannisalion sh?Jl be carried out in the following manner : — 
The moisture in the air-dried powder is determined and the 
quantity equal to 6*5 gms. actual drf hide powder is calculated, 
^v^lich will be practically constant if the powder be in an air- 
tight vessel. Any multiple of this (piantity is taken according to 
the number of analyses to Ixi made, and wet back with a])t)roximately 
10 times its weigl«t of distilled water (very woolly powders requi ?(4 
slightly more than lo times their weiglit of water. A powder may 
be considered “ woolly ” if it cannot be i)Oured like sand from a 
beaker). , 

2 gms. per loo gms. of dry powder of crystallised chromic 
chloride (TCbCHA) is now dissolved in water and made basic with 
0*6 gm. Na.IX)i by the gradual additioii of 11 ‘25 e.cs. of normal 
•NaaCO.;, thus making the salt correspond' to the formula Cr ,('l /01I)., 
This solution is added to the powder, and the whole churned for 
I hour. In laboratories where analyses are continually being made, 
it is more convenient to emi)loy a ’o ])er cent, stock solution, made 
by dissolving itoo gms. of CrCl;6H.(’b in a little distilled water in 
a litre flask, and very slowly adding a solution containing 30 gi.iS. 
of anhydrous sodium carbonate, with constant stirring, iinally making 
up to mark with 'iistilled water and well mixing. (.)f this solution 
20 c.cs. per 100 gms. or 1*3 c cs. per 6-5 gms. of dr) iiowdei should 
be used. 

At the end of one hour the jiowder is squ(.e/ed in linen to free 
it as far as possible from the residual h(|uor, and washed and squeezed 
repeatedly with distilled water, until on adiling (o 50 (\e*. of the 

N - ' 

filtrate, i drop of to per cent. K..Cr(), and 4 ^rlrups ^^y\gNOj, 

a brick-red colour ajipears. Eour or live squee/ings are usually 
suffleient. Such a filtrate cannot contain more than o'ooi gm. of 
NaCl in 50 c.cs. • 

The powder is then scpieezed to contain 70-75 ])er ccvit. water, 
and the whole weighed. The quantity Q containing 6*5 gms. dry 
hide is thus found, weighed out, and added inmicdiutely to 100 (xcs. 
of the unfiltered tannin infusion aloii^g with (2 6-5-(^)) of distilled 
water. The w^holc is corked up and agitated for 15 minutes in a 
rotating bottle dt npt less than 60 revolutions per , minute. It is 
then squeezed immediately through Ipien, 1 gm. of kaolin added to 
the filtrate, stirred and filtered tlirough a folded filter of suflicient 
size to hold the entire filtrate, returning till clear, and 6o^c.cs. of the 
filtrate is evaporated and reckoned as 50 c.cs., 01 the residue of 
50c.es. is. multiplied byf.** The non-tanning filtrate must give no 
turbidity with a drop of a 1 per cent, gelatine lo^Tcr cent, salt solu- 
tion. The kablin may be used by mixing it with ‘the hide powder 
in the shaking bottle. 

Paragraph 8. The analysis of used liquors dnd-spqnt tans shall 
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b'e made by the same methods as are employed for fresh ‘tanning 
materials, the liquors or infusions being diluted, or concentrated by 
boiling in vacuo^ or in a vessel so closed as^«lo restrict access of air, 
until the tanning matter is if possible between 3*5 and 4*5 gins, per 
litre, but in no case beyond a concentration of 10 gms. per litre of 
total solids, and the weight of hide powder used shall not be varied 
from 6.^ gms. 

'rhe results shall be reported as shown by the direct estimation, 
Mit it is desirable that in addition elForts shall be, made, by determi- 
nfilion of acids in the original solution and in the non-tannin 
residues, to ascertain the amount of lactic and other non-volatile 
acids absorbed by the hide jjowder, and hence returned as “ tanning 
matters.” In the case of tans it must be clearly slated in the report 
whether the calculation is on the sample with moisture as received, 
or iqion some arbitrarily assumed percentage of water ; and in that 
of liquors whether the percentage given refers to weight or to grams 
per TOO c.cs. ; and in both cases the stiecific gravity shall be 
repoitcd. 

Paragraph 9. All evai)oration shall be rapidly conducted at 
steam temperature in shallow flat-bottomed basins 0^' not less than 
5 ^ cms. diameter to apparent dryness ; and shall be subsequently 
dried between 98° and 100'’ C. in a water or steam oven until of 
constant weight, and shall be afterwards cooledvjn small air-tight 
desiccators over dry calcium chloride for at least twenty minutes, 
and then weighed rapidly. Not more than two basins shall be 
placed in one desiccator, ,And the basins must not be wiped after 
removal from tlie desiccator. 

All 'analyses reported must be the average result of duplicate 
‘determinations which must agree in the case of liipiid extracts within 
0*6 per cent., ai\d of .solid extracts within 1-5 per cent., or the 
analysis shall be repeated till such agreement is obtained. 


Preparation of the solution of the material to be analysed 
by the above Odicial method : — 

It Will be noticed that there is a certain limit made for 
the tannin strength of the solution to be examined, so that 
the amount of substance to be taken for the preparation of 
this will vary with different types of material. To prepare 
1 litre of the sample, Procter^ recommends the following 
qualitities' betaken : - 


gms. 

Solid extracts 5-7 

Pifsty extracts (S.G. Over r2) .... 9-12 
Liquid extracts (S.G. 1*15- 1 -2) . . . . 12-18 
Liquid extracts (S.G. below I ’15) . . . 18-20 

Algarobifia ’ 9 

Canaigre . i8 

Divi-divi \ 9 
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Oak bark 

Oak wood . . , . . . 

Sumach 

Valonia 

I lernlock bark . . . 

Mimosa bark .... 
Mangrove bark . . . 

Myrobalr?ins . . 

Quebracho wood . . 

Spent tanning materials 


36 

50 

16 

14 

32 

I 3 

10 


50 


In the case of barks and other natural materials, the 
sample is ground in a suitable mill, and the quantity indi- 
cated in the above table weighed diit and transferred to a 
^Procter’s extractor. This is illu.strated in Fig. 9. 



Fig. 9 . — Piocter’s e\lracior, 

A. Invcrled thi.st^e funnel over the end ot wliich is a piece of muslin. IF 
Clean, iron free sand to act u'l a filter. C. W ater bath. • • 

Sufficient distilled water is added to cover the material 
which is then allowed to soak overnight. 

The water bath is hedted, and the first 500 c.c.'i of liquid 
extracted below a temperature of 50 ' C. in accordance with 
the official regulations, water heated to this temperatip being 
added as extraction proceeds. • 

After the 500 c.cs. has been collected, the ten^eraturc is 
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gradually increased to ioo° C., and the extraction completed 
up to 1000 c.cs. at this temperature. The solution is then 
cooled down under the tap and made'^up to the mark with 
distilled water. 

Canaigre, on account of the large quantity of starch 
present, should not be boiled as indicated above, but extracted 
at the lower temperature. Sumach should be extracted as 
crrtnpletcly as posrdble at 5o'^’-7o' C., as decorgposition of the 
tafinin takes place at lOo" C. The time required for the 
extraction is from 3-4 hours. 

To prepare a solution of a jiolid extract, the following 
procedure is adopted. The necessary quantity of the powde'red 



A. BeaUci containing the lannin solution to lx.' filtered, B. Berkfeld candle. 
C. Filtering flask to leceive the filtered solution. 'rhi> flisk is connected to 
pump at D. 

sample is weighed into a glass or porcelain basin and the 
♦ extract washed jpto a clean beaker with a stream of boiling 
distilled ‘water. More boiling water is added to the beaker 
and the liquid .stirred with a gla.ss rod until solution is com- 
plete. It is then poured into a 1000 c.c. flask, and the beaker 
washed with boiling distilled water and the washings added 
to the flask. The contents of the flask arc then made up to 
the ‘mark-iw?th boiling distilled water, and cooled rapidly 
under the tap. The cold .solution is then made up to the 
mark with distilled water and well .shaken. With liquid 
extracts the solution is prepared in the same way, only 
solution will be more rapid. Sunaach extracts should be 
made up with water at a temperature of 5o'"-6o" C. 

Filtering. — rr*ne most reliable method of filtering is by 
using a Berkfeld filtering candle. For this, the apparatus as 
shown in Fig. lO will be found mo.st convenient. 
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The candle, if new, should be soaked in HCl to remove 
iron and other extractable matter, and then thoroughly washed 
with distilled water. After use, the film of insoluble matter 
on the candle can be removed by brushing with an ordinary 
so/t tooth brush. 

The first 200 c.cs. of the filtrate is neglected, or used for 
the estimation of the non-tannins, and 50 c.cs. of the clear 
filtrate evaporatvl to dryness in a weiglicd dish, as dcscribc*d» 
in the official regulations. 

Calculation of Results. — As the calculation of ilsliUs seems 
at first sight to be somcwhaUcomplicatcd,*it will be advisable 
to gfve one or two examples. 

Example i. -d gms. of a Ouebracho extract was dis- 
solved in I litre, as described above. ♦ 

• Total Solids. — (This includes everything in the extract 
with the e.xception of the moisture.) 50 c.cs. evaporate.d to 
dryness in a weighed basin. 

Ikisin -1- dry resid^ie = 2 (.yS 6 ^ gms. 

Basin = 29-622 „ 

Dry residue . . . = o'24y ,, 

As 1000 c.cs. of the solution contains 6 gms. of extract, the 
50 c.cs. ev^aporated will correspoT^d to 0*3 gm. of original 
extract. ‘ • 

.*. 0*3 gm. of extract contains 0'2.j7 gm of total solids 
100 gms. of the extract will contain — total .solids 

* = 82*3 per cent, total .solids. 

The moisture will therefore be = 17-7 per c^nt. 

Total Soluble Matter. — 50 c.cs. of the clear filtered solution 
evaporated to dryness, etc. 

Basin -f rc.sidue of soluble matter = 25-653 gms. 

Basin . . * . = 25^436 gms. 

Residue of .soluble matter . . =cr 2 i 7 ^mv. • 

/, 0*3 gm. of the extract contains 73 * 2 17 gm. of soluble matter 

^ . 0-217 X 100 

100 gms. will contain 

S Q.. 

= ^2*3 per cent. 

The difference between the total .solids* and the total 
soluble matter will give the insoluble matter. 

Therefore insoluble matter = 1 0*0 per cer>t. 
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Non-tannin Matter. — 

Basin + residue from 50c.es. of detannised ) 

solution . . .' . j 

Basin 

Residue from 50 c.cs. of detannised solution 


32'S46 gms. 
_ 3£522 „ 

0‘024 gm. 


Residue from 50 c.cs, of original solution . = X 0*024 ^rn. 

^ ^ = 0*0288 gm. 

' .*. 0*3 gm. of the extract contains 0*0288 glh. non-tans. 

^ . 100 X 0*0288 
100 gms. will contain 

, 0-3 

= 9*0 per cent. 


Tannin. — The tannin is obtained by subtracting the soluble 
non-tans from the total soluble matter. 


(72*3 - 9*6) = 627 per cent. 

The results of the above analysis will be— 

Tannin 62*7 per cent. 

Soluble non-tans . . ' . . iy6 
Insoluble matter .... 10*0 

Moi.sture 1177 

Vt 

lOO’O „ 

I'.xample 2. — 14 gms. of a sample of .sumach was ex- 
tracted to 1000 c.cs, in tl'.c u.siial way in a Brocter’s extractor, 
and lhc^anal)'sis made on this .s(;lution. 
i, Total Soluble Matter {50 c.cs.). — 

Basin dried residue . = 23*538 gms. 

Ba: m = 23 25 1 ' ,, 

Weight of dried residue = 0*287 ,, 

Now 000 c.cs. of the .solution represents 14 gms. of sample. 
50 c.cs. represent 0*7 gm. 

.*. 0*7 gm. sample contain 0*287 gm. of .soluble matter. 


100 gms. wili contain — 

• < 0*7 ' 

• = 41*0 per cent, total soluble ’matter 
Non-tannins. — 


Basin -f residue from 50 c.cs. of detannised 

solution . 

Basin 

Residue ’ 

Residue from 50 c.cs, of original solution . 


= 20*849 gms. 

= 20766 „ 

= 6*083 gm. 

= rj X 0*083 
= 0*0996 gm. 
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/. 07 gm. of the sufnach contains 0’0996 gm. of non-tannins. 

... ^ . 100 X 0-0996 

100 gms. will contain — — 

= I4‘2 per cent. 

• Tannin. — This is obtained by subtracting the non-tannins 
from the total soluble matter. Thus— 

410 - 14-2 = 26*8 per cent. 

Tannin, 26*8 per cent. 

Moisture. — In dealing with natural materials like sumach, 
the moisture can only be, estimated directly and not by 
diffbrence as in the case of the extract. A known amount 
of the material is dried at loo’-iio C. until the loss in 
weight is constant, , 

Basin + sumach ... 

Basin .... 

.Sumach . . . 

Basiy -f .suinacli 
Ba.sin -f sumach after drying 

Loss due to moi.sture 
Percentage of moisture 

Insoluble Matttr. — This is obtained by ditferenc^. Ihe 
sum of the total soluble matter and moi'^ture is subtracted 
from 1 00-0. . 

100 - {41-0 - \2'6) = 464 per cenU • 

The completed analysis will be — 


Tannin • 268 

Soluble non-tannins 14' 2 

’ Insoluble matter 46-4 

Moisture ■ ■ ■ 126 

. I OO'O 


Colour Measurement of the Tajinin Solution.— The colour of 
the tannin solution is measured in terms of the red, yellow 
and blue units of the Lovibond tintometer throijgh a 1 cm. 
cell. The colour mea.siiremcnt is then calculated to a basis 
of a 0*5 per cent, solution of tannin. 

An exaqjple will show the method of calculation. 

The solution as made. up in the analysis of 
sumach given above was matched by the akl of the tintometer 


32-658 gm<. 

= 27-632 „ 

- 5-006 „ 

- 3263S „ 

= 32-002 

= 0654 „ 

1 00 X ( ' 634 
5 ouo 

= r 2-6 per cent. 
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in a I cm. cell, and the standard coloured glasses required 
were — 

Red ,15 units ' 

Yellow 4'6 ,, 

Now, according to the n^aircs already given, this solution 
contains (0 287 -0 09(j6)gm. of tannin per 50c.es. = 0'i874gni. 
In other words, the solution contains 0 3748 gm. tannin per 
160 c.cs. The colour of a 0 5 per cent, ^iolution will be 
tHereforc — 

Rod ’7 units = 2 0 

« 374<'' 

Yellow 4-6 X 0 5 ^ ^ 

0'374-'i 

If any blue is found in the colour, the quantity found is" 
deducted from both red and }’cllow and the blue taken as 
black. This deduction must be made before calculating to 
the 0‘5 ])er cent, tannin basis. 

• Tanning Trials — .\ small tanning trial carried out in the 
laboratory is often of value in ascertaining the colour which 
will be given by the tanning material wheivused on a large 
scale, h'or the test, a thoroughly delimed shee)) grain may 
be u.sed, or, for juefcrence, a j)iecc of delimed calf skin. The 
tannipg is started in aw«ak liquor of about the same strength 
as the analytical solution (the solutioji left over from the 
analysis will do to start the tanning with). The liquor is 
gradually strengthened up by the addition of a little more 
of the tanning^ material. The trial can be conveniently 
carried out in a large bottle fitted into a mechanical shaker. 
After the jielt is tanned through, it is rinsed in warm water, 
slicked out on a*glass plate, and hung up to dry. If necessary, 
it can be very slightly oiled on the grain side with a little cod 
oil. This will prevent any oxidation and darkening on this 
side. 

Specific Gravity. — The" .specific gravity of liquid extracts 
should always be taken, as this serves as p guide on different 
barrels of the same make. ,The specific gravity can be deter- 
mined either with a .specific gravity bottle or by a hydrometer. 

Other ft?iaiititative Methods for Tannin Estimation. — A very 
large number of methods have beep suggested for the esti- 
mation of tannin, but from the tanner’s point of view they are 
not so satisfactory as the hide powder shake method. It will 
be of interest, however, to mention a few that have been 
proposed. 



TANNINS (QUANTITATIVE) 135 

C^ein Method.-^This was proposed by Nierenstcin,^ and 
is based on the absorption of tannin by fat-free casein. 
100 c.cs. of. the weak tannin solution is shaken with 6 gms. 
of fat-free casein for'io minutes, and then a further 3 gms. 
added. The liquid is filtered an,d the non-tannins estimated 
by evaporating a known volume of the detannised solution to 
dryness and wcigliing the dried residue. The total soluble 
matter is estimated in another portion of the solution and the 
tannin estimat>:d by difference. The principle of the metljad 
is the same as the hide powder method. 

Strychnine Method. -This method makes use of the fact 
thi^t strychnine precipitate's tannin from a solution in the 
form of strychnine tannate. It was introduced by Trotman 
and Ilackford,^ and is without doubt the most scientific and 
exact method that has been suggested. It is not, however, 
a good method for technical purposes, and is more adapted 
for the determination of actual tannin in a substance. . 

A (luantity of the material to be examined is extracted 
with alcohoj in a special designed Soxhlct apparatus. The 
extract containing the tannin is concentrated to 50 c.cs. atid 
transferred to a luo c.c. measuring flask and water added to 
the 100 c.c. m.erk. This precipitates rosins, etc. The solu- 
tion is filtered and the tannin e.stimated in 25 c.cs. iT the 
clear filtrate. This is placed in a 250 c.c. flask and diluted 
with water. 0'25 gm. of strychirine is added, previously 
dissolved in alcohol, and the solution diluted ^with an 
equal volume of water and cooled. After allowing to 
stand for a while, the solution is filtered off, and the preci- 
pitate washed, dried and weighed as .strychnijiii tannate, 
C21H22N2O5J. CuHioO.,. From this the weijfitof tannin 
can be calculated. Gallic acid is not precipitated by the 
strychnine. * , 

Nickel Hydroxide Method.^-— Singh and Ghose have sug- 
gested the u.se of nickel hydroxide. The hydroxide used 
must be free from sulphates, etc. 

20 gms. are used for dctannising the tannin .solution, and 
the authors state, that the method is being #used in. India’ 
where supplies of hide powder are uncertain, and that it gives 
results comparing well with those obtained by the hide 
powder .shake method. * 

Gawalowski proposes the use of a basic copper solution. 

Lead Carbonate Method In this process the details are 
similar tojthose of the Nickel Hydroxide, method (above) 
with the exception that in place of this latter substance lead 
carbonate is used. 10 gms. of the carbowatc arc shaken with 
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200 c.cs. of the tannin solution to effect ‘detannisation#' The 
present writer some few years ago used this method for the 
examination of chestnut extracts. The details as regards 
the strength of the solution, etc., wxre observed as in the 
official method, and 10 gm.s. of lead carbonate was used to 
detannise too c.cs. of the solution. Results were obtained 
which were decidedly encouraging. It appears that this, or 
a very similar method, is being used in India."^ 

' , Iodine Method!^ — The titration of tannin by'/neans of iodine 
was first investigated by Jean, and has more recently been 
studied by Lee.^ This latter worker carries out the determi- 
nation as follows : — 

5 c.cs. of the tanning solution containing not more than 
1 grn. tannin per litre is me^lsu^ed into a stoppered bottle 

N . . " 

and 2K c.cs. of iodine solution added. The mixture is * 
50 

allowed to re-act for 20 minutes when the excess of iodine 


N 

is titrated back with NaoS..O.j. using starch paste as 
^ 50 “ , 1 

internal indicator. This titration will incluile tannin and 

soluble non - tannin matters, so that the titration must be 

repeated on 6 c.cs. (= 5 c.cs. of original 'Solution) of the 

solution detanni.sed by the official hide powder shake method. 

The difference between these two titrations will give the 

iodincT consumed by the tannin. In order to standardise 

the iodine solution, the latter is titrated against 5 c.cs. of a 

solution of gallic acid containing J gm. of gallic acid per litre. 

Having detyrmiiied the gallic acid value of the tannin 

present, it may be converted into tannin by multiplying by 

the necessary factor as given by Procter (see Table I X 'Phis 

factor varies a little for different tannins. 


TABLE IX 


Chc.stnul extract .... . . 

. . 1-65 

Oak wood exliacl 

. i’S9 

Myrobalans, ...... . . 

. . 1-73 

QucLraclio extracts ...*.. 

. . 1-69 

I.ar(;h bark, hemlock l)ark . . . . 

. . ‘i-9^ 

Hemlock extract, Spruce b.irk . 

2-2S 2*53 

Valoni.% .Sumach 

. . i '55 

Oak bark 

. . 1-71 

j^timosa bark . . , ‘ . . 

. . I -88 

Mangrove baik 

I '46 

Cjibe gambler ’. 

• . 1-78 

Gallotannic acid 

. . 1-34 

Sulphite e:^llulose extract . . . . 

. . 8-72 


From the table of comparative results given by Lee 
r/A), it would appear that the iodine method would answer 
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as well in many res[.fccts as the Lovventhal oxidation method 
(below). 

Lowenthal Oxidation Method. — This method depends on 
the oxidising properties of potassium permanganate. The 
original method of Lowenthal has j^een considerably modified 
ahd improved by Procter and his co-workers, and the details 
as recommended by Procter are as follows : — 

The solutions required are — 

(1) Indigo'^olution , — 5 gnis. of pure indigo carmine *i6 

treated with 50 gms. of concentrated H2SO1, and the solu- 
tion made up to 1000 c.cs. with distilled winter. This should 
be filtered. * 

(2) Potassi?{}n PennanganaU’ Solutioiu — A solution of 
0*5 gm. i)er litre is prepared. Dilute solutions of this salt do 
not keep well for a great length of tfme. 

(3) Gallic Acid Solution . — 1 gm. of the purest gallic acid 
is made up to a 1000 c.cs. with distilled water. 

Details. — 25 c.cs. of the indigo solution is carefully 
measured in^o a large white jKjrcelain basin and diluted with 
about 750 c.cs. of good lap water. Tlie permanganate ts 
then .slowly run in with constant stirring of the licjuid until 
the blue colour is di.scliarged, and the .solution turns a t>ure 
lemon-yellow colour. Constant and rather vigorous stirring 
is essential. This titration is termed the indigo value.* 

Another 25 c.cs. of the indigo i^ measured out in^o the 
basin and 5 c.cs. of the gallic acid solution added. The liciuid 
is then titrated with the permanganate solution as before. 

The difference between this titration and the indigo 
titration gives the permanganate retjuired b*y the^^c.cs. of 
gallic acid solution. 

PVom this figure the gallic acid value of i c.c. of the 
l)crmanganate can be calculated. 


Example . — 

25 c.cs. of indigo solution -f 5 c.cs. of gall id __ 
acid solution • I — 47 c cs. 

25 c.cs. of indigo solution iilone = 28^2 c.cs. . 

5 c.cs. of gallic acid solution • = 19*6 c.cs. 

Now 5 c.cs. of the gallic acid) ... 

solution contain /. . . .[ = gallic acid 

10*6 c.cs, of permr«iganatc ^ . ... . , 

solution’. =0005^ gnf. gallic acid 

and I c.c. of permanganate . . = o’ 0002 5* gm. gallic acid 


So far, therefore, the permanganate has-been standardised. 
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25 c.cs. of indigo and 5 c.cs. of the Altered tannin -solution 
are measured in the basin and titrated with permanganate 
and the volume required noted. 

This volume represents the indigo solution added, and 
the non-tannins and tannins in 5 c.cs. of the liquor. 

The non-tannins must now be determined. For detan- 
nising lightly chromed hide powder will be found most 
convenient. 7 gms. of the dry chromed powder and a little 
,Uaolin are added to 100 c.cs. of the solutioh, and the whole 
shaken in a mechanical .shaker for 15 minutes. It is then 
filtered, and 5 ccs. of the clear filtrate, together with 25 c.cs. 
of indigo, titrated ’with pcrmairgaiiate .solution. This titra- 
tion will correspond to the non-tannins and indigo only, so 
that the permanganate corresponding to the tannin is obtained 
by difference. 

Example . — 

5 c.cs. liquor -4- 25 c.cs. indigo . . . = 39*2 c.cs. KMn04 

5 c.cs. detannised liciuor = 25 c.cs.) 

indigo .solution • . . ~ 

tannin in 5 c.cs. of liquor . . . . = q'O c.cs. 

Now I c.c. KMnOi is equivalent to 0*00025^3 gm. gallic acid 

.*. 9*0 CCS. „ „ 0’0002295 „ „ 

5 .c.cs. of solution contains tannin equivalent to 
0*002295 gm. gallic acid. 

100 CCS. of .solution contains tannin eiiuivalent to 
0*0459 ‘gm. gallic acid. 

To convert fjie gallic acid value into tannin it is necessary 
to mui.‘yiv. by the factor (which will vary for different 
materials) as indicated on p. 136, Table IX. 

The tannin ^.in any material can be determined by this 
method,, a known amount being extracted or dissolved in 
water and the solution made up to a definite volume. 

The method is useful when dealing with a large number 
of liciuors in process con,trol work, but for the examination 
of tanning materials the hide powder method is to be pre- 
ferred. T^hcc diluting of .strong liiiuors,* etc., should be so 
regulated that 5 c.cs. of the filtered solution should not 
require more than 50 c.cs. of the permanganate. 

Direct ♦‘Determination of Tannin in Ctnebracho — On more 
than one occasion attempts have 'been made to use the 
formaldehyde test (.see p. in) in a quantitative manner. 
Tranke,^ by .so 6oing, estimates directly the tavinin in que- 
bracho. ^0 c.cs. of the .solution (20 gms. bark extracted to 
1000 c.cs.) is dilu'Ced with lOO c.cs. of water and 50 c.cs. of 
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40 pe^ cent, formalin added. The solution is boiled and 
25 c.cs. of 25 per cent. HCl added. The liquid is allowed 
to stand for 30 minutes and the precipitate then filtered. 
This is washed with ^vater, alcohol, and finally ether. It is 
then dried at ito°C. and weighed. The weight of the pre- 
cipitate multiplied by the factor 0*9834 = quebracho- tannic 
acid. 

Microscopical Examination of Tanning Materials. -The 
microscopical ^examination of certain lAnning material*, 
especially in the case of sumach, gives very useful informa- 
tion. Sumach is liable to be adulterated with inferior 
materials such as pistica lontiscus, tamarix, etc., which can 
only be satisfactoril)^ detected by means of the microscope. 

It is best examined according to the methods of Lamb, 
Harrison and Priestman,’^ whose ^original pai)crs should be 
consulted, as they include valuable photographs of the various 
adulterants. 

The ash of sumach is generally about 6*5-7 P^r cent., 
and if high^^r should be exjunined for sand, etc. Turnbull 
employs the following method for the estimation of extid- 
neous matter in sumach : — 20 gms. of the sample is shaken 
in a separating •funnel with 100-150 c.cs. of carbon tetra- 
chloride. The mixture is allowed to stand overnight when 
the mineral matter will have settled to the bottoir# of the 
funnel. This can be taken out, dried and weighed.. The 
presence of metallic iron in sumach is also of importance, 
and in a properly prepared material should be absent. The 
quantity of iron present can be determined by passing a 
strong electro-magnet through a known weigfit of th^ample 
and the iron collected and weighed (Trotman ).^ ' ' 

A general article on the examination of tannin extracts 
has been written by Crasser/'* while Brunftvell has gone 
more fully into the examination of Gambicr. 

The composition of a number of tanning materials are 
given in the table on pp. 1 40-141. 

Sulphited Extracts. — The estimation of bi-sulphites in a 
sulphitcd cxtrlict rpny be carried according to^thc following 
method . 

5 gms. of the extract is weighed out and dissolved in 
about ICO c.cs. of distilled water. The solution is;,boilcd and 
10 c.cs. of 10 per cent. IICl added. The sulphates are then 
precipitated with an exce.ss of hot solution of bariflm chloride. 
The bariun^ .sulphate is filtered, washed welt\Yith hot ‘distilled 
water, dried, ignited and weighed. Another 5 gsns. of the 
extract is dissolved in a little warm water, and the bi-sulphites 
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oxidised to sulphates by the addition of 10-15 dcs. of 
bromine water. 

Bra 4 - NaHSOa + H2O = 2HBr + NaHS04 
The solution is allowed to .stand for a short time and then 
10 cxs. of 10 per cent. HCl added. The excess of bromine 
is expelled by boilin^ and the total sulphate estimated by 
adding barium chloride solution in the usual way. The 
a'Jditional BaSO‘4 found after oxidation multiplied by the 
factor 0 4459 will give the weight of NaliSOo in 5 gnis. of 
the sample. 

If required, the fci-sulphitcs present can be calculated as 
SO2 by multiplying the weight of BaSOj b)’ the factor 
0-2744. 
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CHAPTER XVI 


TAN 4-IQUORS * 

As a rule the examination of a tannery liquor involves 
the determination of the amount o^ tannin present, and the 
acidity of the liquor. 

The tannin may be determined either by the hide powder 
shake method, or for comparative purposes, where a lar^e 
number have to be periodically anal)'sed by the Lowenthal 
permanganate method. The*liquor will, in the majority of 
cases, have to be diluted so as not to contain not more than 
4’ 5 gms. per litre .of tanning matters. This dilution can only 
be made as the result of a preliminary trial. The barkometer 
strength is of little use as a guide to the dilution nc'tossary 
owing to the varying quantities of soUille non-tanning matter 
present in the liquors. ^ 

A most im])ortant determination is the acidity, and even 
at the present time, in .spite of the huge amount of wa)rk 
which has been done on the subject, tliere exists '^'.furate 
method which could be applied* to liquors in gfTieral. How- 
ever, a brief mention of the more important processes which 
have been suggested will be of interest. * ^ 

Yocum, Faust and Riker’s Method. — 50 c.cs. of gelatine 
solution and 15 c.gs. of a 2 per cent, solution of gum arabic 
are added to 15 c.cs. of the liquor and the whole made up to 
200 c.cs. in a graduated flask and Veil .shaken. 5 gms. of 
kaolin is added and the .solution hltered. 40^ c.c.s. of, the 

* V * ■ 

clear filtrate is titrated with ^NaOH, using luematine as 

indicator. This gives the acidity of 3 c.c.s, of. the original 
liquor. For control purposes this may be calculated to c.cs. of 

— NaOH per 100 c.cs. of liquor, or exprcsscrl as acetic acid. 
10 ^ , 

Hoppenstedt’s Method.^— In this method the taniTin is first 
precipitated by quinine, and the acidity oT the .detannised 
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solution titrated with alkali. ‘ The quinine solution ' used is 
prepared by dissolving 15 gms. of pure quinine in no c.cs. 
of 95 per cent, alcohol, and adding slqwly 90 c.cs, of water. 

50 c.c. of the li4Uor is measured into a 500 c.c. flask and 
made up to the mark wivh distilled water. To 200 c.cs. of 
this solution is added 20 c.cs. of the quinine solution, and the 
whole well shaken and filtered. 100 c.cs. of the filtrate is 
' N 

’jtrated with — NaOH, using phenol phthalein as indicator. 

The number of c.cs. required multiplied by o-o66 will give 
the percentage of acidity in terps of acetic acid. 

Lead Oxide Method. — The use of lead oxide for the deter- 
mination of the acidity of liquors was first suggested by 
Bennett,^ and for detaikv concerning this method the original 
paper should be consulted. 

Lime Water Method. — This is the method most widely used 
in practice, and was introduced by Procter. 10 c.cs. of the 
filtered liquor is titrated with a clear saturated solution of 
lime water until the solution ' appears cloudy when viewed 
over a slip of printed paper. If the beaker is held about 
2 cms. fiom the surface of the paper, the endpoint will be 
readily observed. By this method the weak acids present 
are neutralised by the lime water, a slight excess of which 
causes the precipitation of the insoluble calcium salt of the 
tannin. 

The number of c.cs. of saturated lime water required by 
10 c.cs. of the liquor is termed the degrees of acidity of the 
liqUG^ This ^reading gives a direct measure of the lime 
ncutralisl!% capacity of the liquor. If preferred, the lime 

N 

water may be standardised against acid, and from the 

factor obtained, the c cs. of lime water can be converted into 

terms of ^ acid. Further, from this figure the acidity can 
10 

be calculated into acetic’ acid. 

• Many other methods have been suggested, based mainly 
on the use of various indicators. A number of these were 
further investigated by Procter and Seymour-Joncs.^ To 
illustrate ahe different readings obtained by using various 
indicators, the following results arc quoted from Procter and 
Seympur-Jonc® 
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In Fkrms of r.cs. - Alkali feu 21; c.ls. oi< Liouor. 

10 

* T.iiue ^valer. | H.nnatinc. | Congo red. 


D:ik li(|iior 8-oc.cs. | i6-oc.(<;. 5 * 0 c.cs. 

Mi\cvl valonia liquor . . . 92c.es. i-rscc,. 10*7 (.cs. 

i 

- . 

In the above experiments the h.Tmatine and Congo red 
were u.sed a.s external indicators. In concluding their paper, 
the authors consider that th^^ haimatine represents the total 
acidity, the Congo red the pluinjiing power of the liquor, 
and the lime water titration the lime dis.solving power. 

Electro-metric Method. — An elecjtro-metric method for 
determining the acidity of a liiquor has bcerr devised by Sand 
and Law.** 

Sulphuric Acid in Liquors.— The following method for de*ter- 
rnining the sulphuric acid in liquor was suggested by Parker 
and Payne • • 

10 c.cs. of the liciuor is treated with 90 c.cs. of absolute 
alcohol well rnixecl and allowed to stand for some time. It is 
then filtered and the sulphuric acid in the filtrate estimated 
as BaS04 in the usual way. The alcohol should fir^t 
expelled, the residue diluted, HCl ad^ed, followed by a hot 
solution of barium chloride. 

As will be seen, the method is based on the insolRbility 
of sulphates and the solubility of sulphuric acid in alcohol. 

Dissolved Hide Substance.- The total nitrogc4i is cstinvated 
by the Kjeldahl method (sec p. 21,) and from this 6gi..c: cue hide 
substance calculated. This will also include any nitrogenous 
matters dis.solvcd out from the tanning malR.'ria1s, but as a ' 
rule this will be very small indeed. (In this conneeflon the 
quantity of nitrogenous matter in various tanning materials 
has been investigated by Bennett.*’’) 

Another rapid method b}^ Parker and Casaburi is as 
follows: — 250 c»cs. of the liquor is measured into a 500 c.c. 
measuring glass, and neutralised by adding Austic sjda 
solution. An excess of a saturated salt solution is then 
added together with a convenient quantity of solid .salt. 
The hide substance salted out rises to the surface of the 
solution and. forms a sportgy mas.s. This i.s colleoted, drie 3 
and weighed. This is a method which can Jpe wed adapted 
for a ready Wbrks method. The precipitate from a^ number 
of liquors are allowed to settle for a ddhnit^e length of time 
and the volume read off in c.cs. Using the sanae Hquors, the 
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total nitrogen by Kjeldahl’s method is determined. From a 
scries of such determinations, the per cent, of hide substance 
correspond '11^ to i c.c. of the measurinr^ jar can be ascertained. 
This factor can then be used for reading direct the percentage 
of hide substance in the liquor. Standard time for settling, 
etc., would have to be adopted. 

RKFEKKNCKS 

‘ Jnur. J.catliti Chctn. 1906, p. 192. 

- 1907, No. 22. 

'• lOTJ, p. 219, // 

' Jhtty p. 150*/ r<^/. ' 

*■ /W., 1901, i». 670. 
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CHAPTER XVII 

LEATHER ANALYSIS 

Vegetable Tanned Leather.- Accorflinp^ to the details laid 
down by the Society of Leather Trades’ Chemists,’ the com- 
plete analysis of sole leather should comprise the followinf^ 
determinations : — 

Moisture as received. 

Oil and fat. 

^ Water soluble matter at 45"" G. 

Ash of soluble matter. 

Glucose. 

Other organic matter (by difference) 

Insoluble leather substance. 

Hide sub.stancc by Kjcldahl. 

Filled tanninpr matters. 

Ash ^of insoluble leather substance. 

The above fi<^ure.s are afterwards calculated to a moisture 
content^ of I4'0,per cent., thus making all leather analyses 
comparable. „ 

R'eparation of the Sample. — The preparation of the sample 
* is a very important matter, and the method proposed by the 
above Society is, without doubt, the best. This is to plane 
or spokeshave the sample into very thin shavings. The 
material should never be ground in a mill, as a certain amount 
of “burning” takes placcf with the result that certain con- 
stituents are affected. Thus, God el has shown that even if 
the leather, heavily rasped the water Soluble matter will 
be increased. The present ‘author has noticed that if a 
leather is ground in a mill the water extract is nearly always 
darker in Colour than that obtained when the sample is 
plalied with .an ordinary carpenter’s plane. 

Moisture. — 5 gms. of the sample, prepared as suggested 
above, is weighed' into a basin and dried at 98^-100° C. in 
the vacuurh oven for tuo hours. The loss in weight is taken 
as moisture. . Instead of the vacuum oven a steam oven can 
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be used*, in which case the drying is continueid until the loss 
in weight is constant. Wilkinson*^ docs not consider two 
hours’ drying in the vacuum oven siifhcient, and maintains 
that even by the use of this apparatus the sample should be 
dtied to constant weight. Nicohftrdot^ removes the grease 
from the leather before drying. The sample is dc-greased 
and then dried for 3-4 hours at ioo'’-iio° C. The amount 
of grease extrt^ted is allowed for. The rusiilts arc saiil It) 
be 2‘0 per cent, higher than those obtained b}' drying i^i 
vacuo for 48 hours. 

Hide Substance. — The hijile substanco is determined by 
thelCjcldahl method (see p. 21), using the (juantity already 
suggested, or, if preferred, 0*6-07 gm. of leather without 
any subsequent dilution of the .solution. Ilennctt''^ has 
proposed the use of the Ronchese metlK4d, the details for 
which are as follows: — 

o*4-o*5 gm. of leather is heated with 15 c.cs. of ’pure 
nitrogen free sul])huric acid until perfectly clear and free 
from unoxidiSed organic matter. TIic acid liquid is dilutee] 
with distilled water and made exactly neutral by adding, 

first a 50 per ceilt. solution of NaOII, and finally j^NaOIl, 

a few drops of phenol jihthalein being added to the solution. 
When neutral, 25 c.cs. of neutral 40 per "ent. formalin is added. 
The following reaction takes place : — 

2(N -f 61 1 . C 110 = 2 1 LSO4 -f N (C 1 1 . . X : C 1 1 ,),•+ 61 1 ,0 

As the hexamcthylenc tetramine is neutral to phenol |)htha- 
Icin, the sulphuric acid liberated according to the above equa- 

. ’ N . • . . . 

tion may be titrated direct with - NaOl 1 , using this indicator. 

Some comparative results obtained by Bennett a/.) are 
given below : — 

II . e no nulled Kj.dd.il)! melhod 

12 '2 per cent. N , 12% cent*iX 

r2-.; „• „ 12-48 „ „ 

12*2 ,. ,, I2'2 ,, ,, 

14*7 „ m 

Thesfe seem very encouraging results although ,some 
chemists do not favour the method. • • 

Fat and Oil.— 20 gms. of the leather is extracted 'with 
petrol ether, B.P. 40^-60” C., for 6 hoTirs. .The ether is 


.Sample I 
Sample 2 
Sample 3 
Sample 4 
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evaporated and he residue of fat dried in the steam 6ven to 
approximate constant weight. The extracted fat may then 
be examined by the methods given in Chap. XlIL and the 
nature of the material ascertained. Apart from petrol ether, 
many solvents have been * suggested for the extraction of 
the fat. 

Wilson and Kcrn‘’ show that petrol ether is not a suitable 
solvent owing to the insolubility in this liqui'd of oxidised 
ahd hydroxylated oils. They recommend the use of a mixture 
of equal volumes of ethyl ether and carbon tetra-chloride. 
Levi and Orthmann,? however, do not favour this modification 
as they find that the mixture extracts considerable quantities 
of non-fatty substances from vegetable tanned leather, and 
at the same time is ncjit considered entirely suitable for 
chrome tanned material. Quite recently, the Sole Leather 
Analysis Committee of the American Leather Chemists’ 
Association ^ have favoured the use of chloroform for the 
purpose. There appears to be room for further work on this 
question, as owing to the mixed’ nature of greasCs used there 
is no general solvent which can be ap})lied to all leathers. 

The method for estimating fat without, the use of the 
Soxhlet apparatus is described by Levi and Orthmann,*‘ and 
has becti used by the present author with good results. 
10 gms. of the prepared sample is transferred to a glass 
stoppel'cd bottle and treated with 20C) ccs. of petrol ether. 
The miiTure is allowed to stand for 48 hours with frequent 
shakings. 100 c.cs. of the etheral solution is pipetted off 
into a^weighed. flask and the solvent distilled off. The 
, residue of rat,,is then dried and weighed. This gives the 
quantity of fat in 5 gms. of original leather. 

Water Soluble > ‘Matter. — The residue of fat-free leather 
obtained 'i-rom the extraction of 20 gms. is freed from the 
last trace of petrol ether by exposure to the air and then 
transferred to a Procter’s extractor (the sand in this case 
should be omitted). The leather is covered with a con- 
venient quantity of distilled water and allov/ed to soak 
oversight. . The leather is then extracted at a temperature 
of 45^’ C. until 1000 c.cs. has been collected. The aqueous 
extract is then cooled under the tap and made up to ioooc.es. 
with distilled water. The solution is filtered through a 
pledted filtei: paper, rejecting the first ^c5oo c.cs. of filtrate, and 
then 50 C.CS. collected and evaporated to dryness in a weighed 
dish. The residiie'is then dried in the steam or vacuum oven 
until constant in weight. This gives the soluble matter in 
I gm. of orginal* leather. If necessary, the uncombined 
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tanniii in the water soluble matter can be fcstimated by the 
hide powder shake method (sec p. 124), The difference 
between this and the total water soluble matter will give the 
non-tannin substances*. 

. Sugars. — The total sugars esttmated as glucose is carried 
out on- a portion of the aciueous extract. 200 c.cs. of the 
aqueous extract is treated with 20 c.cs. of a solution of basic 
lead acetate, %ell stirred and allowed to stand for a quarter of 
an hour. The solutiofl is then filtered and the filtrate trea(bd 
with solid anhydrous sodium carbonate. This is to precipitate 
the excess of lead, and is aj:lded as longtas any precipitate of 
ledd carbonate is formed. The liquid is again filtered and 
made neutral with IICl. Non-reducing sugars are next 
inverted by heating no c.cs. of filtrate (= 100 c.cs. of 
original solution) with about 8 10 c.cs. of HCl on the water 
bath for about an hour, using a reflux condenser to avoid 
evaporation. After invertion, the liquid is cooled dowti and 
neutralised with a strong solution of NaOlT. The neutralised 
li(iuid is ncKv added to a mixture of 30 c.cs. each of t|^c 
Fehling’s solution (for preparation of which see below) and 
heated to the bpil. It is then heated on the water bath for 
30 minutes, at the end of which time the cuprous oxide is 
filtered through a weighed (iooch crucible containing a thin 
layer of asbestos. It is washed first with hot water and then 
alcohol, and finally dried in the oven and weighed. The 
cuprous oxide found is converted into its eciui^alent of 
copper by multiplying by the factor 0*8883, and from this 
latter figure the weight (.»f glucose can be psccrtaint^d from 
the table (see I'able XI.). 
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TAHLE XI 

Munson and Walkkk’s 'I'aime 

(lUilU'iin 107, IvCM'scd, J!urc:ui of Chomistry, U.S,/j'). 243.) 
(Expn sM'd in niill\j4iain‘;.) 


Coppei 


C(>f)prr 

1 ><,'j<lro<<f 

Cop))* 1 

J icxtuisf 

(I’ll). 



(//- 



S -9 

40 

40 (> 

i 9 *j 

71 • I 

34 '4 

9*8 

4*5 

4<^ 0 


7 T-(| 

‘ 34 9 

10*7 

4-9 

41 7 

20 0 

72*8 

’ 35*3 

n\S. 

5*3 

42 b 

20 4 

73‘7 

35 *^ 

12-4 

57 

43-5 

20*9 

74*0 

39*2 

I 3‘3 

6*2 

44 '4 


75 5 ^ 

3(>'7 

14*2 

6*6 

45 ’3 

21 7 

70*4 

37 1 

151 

7 0 

46*2 

22*2 

7 7 ‘ 3 

37*5 

l 6 'o 

7 5 

47-1 

22 6 

7.8 2 

38*0 

16 '9 

7 '9 

48*0 

23 0 

79*1 

3^*4 

17*8 

8*3 

48*9 

23-5 

79*9 

3 S *9 

i8-7 

87 . 

497 

23*9 

80 *8 

39*3 

19-5 

9 2 

500 

24*3 

8i*7 

39 *y 

20*4 

9*6 

5«‘5 

24*8 

82 () 

402 

21*3 - 

10 0 

524 

23*2 

-\V 5 

40*6 

22*2 

10*5 

53*3 

25 ■ 6 

84*4 

41*1 

23-1 V 

I0'9 

54-2 

26* I 

\5*3 

d >*5 

24*0 

ii*;~ 

55 ‘ 

26 5 

86*2 

42*0 

24*9 

11-8 

56*0 

27*0 

87*1 

42*4 

25*8 

* 

12*2 

U 

56*8 

27*4 

87*9 

42-9 

26*6 ' 

*“ 12*6 

577 

27*8 

88*8 

43*3 

27’5 

13*1 

58*6 

28*3 

.^ 9' 7 

43 *« 

28*4 

13-5 

59*5 

28 7 

90*6 

44*2 

29*3 

13-9 

60 *4 

29*2 

9*'5 

44*7 

30*2 

H '3 

6 i*3 ‘ 

296 

92*4 

. 45 *J 

31 * 1 , 

I 4 ;i> 

62*2 

30*0 

• 93*3 

' 45*5 

32 -ff- 

‘15*2 

63*1 

30-5 

94*2 

46*0 

32*9 

15*6 

64*0 

30-9 

95*0 

46*4 

33-8 ; 

16.1 

64*8 

31*4 

95 9 

; 46*9 

34-6 

c 6-5 

L 57 

31-8 

96*8 

47*3 

3?- 5 

16*9 

66*6 

32*2 ^ 

97*7 

47*8 

36’4 

17-4 

67*5 

327 

98*6 

1 48*2 

37*3 

17*8 . <1 

68*4 

33 - * 

99*5 

1 48-7 

38-2 

, I 8*2 

69*3 

33’6 

100*4 

49*1 

39*1 

i8*7 

,1. ,w... 

70 2 

34*0 

1013 

1 49*6 

1 
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TAIiLE continued i 


Copper 

* Dextrose 

CopT)er 

(Cu). 

((/-glucose). 

• (Cu) 

102-2 

50-0 

137 '7 

IOJ-0 

SO' 5 

138-6 

103-9 

50-9 

139*5 

104*8 

•51*4 

140-3 

105-7 

?i-8 

. 141-2 

io6*6 

52*3 

142*1 

107-5 

52-7 

143-0 

,108-4 

53*2 

143-9 

109 3 

53'6 

144*8 

iio-i 

54' I 

145-7 

I II -0 

S4'5 

146 6 

1 1 1 - 9 

55'o 

147-5 

112-8 

55'4 

148*3 

»*3-7 

55 '9 

140 '2 

114-0 

5t^'3 

150- I 


• 5O-8 

I5I 0* 

. iio-^ 

57*2 

151 9 

ii7'3 

57'7 

l.-i2-S 

Ii8-i 


153-7 

1 19-0 

58-6 

154 0 

119-9 

59'o 

155 5 

120-8 

59‘S 

i5<>-3 

121-7 

Oo'o 

157-2 

122-0 

60-4 

158’ I 

i23‘5 

6o*9 

159-0 

124 4 

6 i '3 

159-9 

125-2 

61 -8 

lOoS 

12G- 1 

02-2 

161-7 

127-0 

62-7 

102-6 

127-9 

63-1 

163-4 

128-8 

63*6 

164-3 

129-7 

640 

165-2 

130-6 

64*5 

106- 1 

*31*5 

650 

167 0 

*32*4 

^65-4 

167-9 

*33*2 

659 ' 

i68*S 

134*1 

66- 5 

109*7 

*35*0 

66-8 

170-5 

I35'9 

67-2 

171-4 

136-8 

67-7 

172*3 




De\trose 

Coppt;r 

Dextrose 

O^'-glue.O'ic). 

(Cui 

(^ 7 -glucose). 

68*2 

173*2 ’ 

! 86*7 

68*6 

174-1 

87-1 

69* I 

175-0 

87-6 

69-5 

175-9 

88 y 

70*0 

176-8 

70-4 

177*7 

89-0 

70-9 ^ 

178-5 

89*5 

71-4 

179*4 

89-9 

71-8 

i8vC3 

90*4 

72*3 

181 -2 

90-9 

•72 8 

US2 - 1 

91*4 

73-2 • 

183-0 

91*8 

73-7 

183-9 

fJ 2 ‘^ 

74-1 

183-8 

• 92*8 

74-0 

185-6 

93-2 

75- 1 

loo 5 

93 ’7, 

75'5 

1S74 

94*2 

70 ‘ 0 

1S8 3 

94*6 

70-4 

189-2 

95*1 

70-9 

190- 1 

95-6 

77-4 

191-0 ^ 96-1 

77-." 

191-9 

96-5 

78*3 

192-8 

• 97-0 

78 -8 

193-<3 

97-5 

79*2 

194 -5 

98-0 

79-7 

,195-4 

. 98-4 

So- 1 

196-3 

98-9 

80 *6 

•) i '^ 

99*4 

Si ' I 

i<)8-i 

99 '9 

81-5 

» 199 0 

100 3 1 

82-0 

199-9 

100-8 

82-5 

200 ‘7 

101-3 

82-9 

201-6 

I0I-8 

83-4 

202*5 

102-2 

83-9 

203-4 

102*7 

84-3 

2111^ -.i 

203*2 

84*8 

205-2 

^03-7 

85-3 

206 • I 

104* I 

85-7 

207-0 

104*6 

86*2 

2^7*551 

105*1 

• 
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( TABLE XI — conUnucd 


IS8 



Dextrose 

C''ppei ! 

Dextrose 

Copper 

Dextro.se 

(r/-gluco!>e). 

(CuV ! 

OZ-glucosCy. 

(Cu). 

(r/-glucosc). 

208 *7 

105*6 

244*3 1 

124*9 

279 -8 

144*7 

209*6 

io6*o 

245*2 j 

125*4 

280*7 

145*2 

210*5 

io6*5 

246*1 1 

125*9 

281*6 

145*7 

iii‘4 

107*0 

246*9 i 

126*4 

282!-1> 

146-2 

liI2*3 

107*5 

247-8 

126 9 ' 

283*4 

146-7 

213*2 

io8*o 

248*7 

127-3 

284*2 

147*2 

214* I 

108 *4 

* 249*0 

127*8 

285*1 

147-7 

215 0 

ioS*9 

250*5 

128 3 

286*0 

148*2 

215-8 

109*4 

25* '4 

128*8 

286*9 

148*7 

2i6*7 

109*9 

252*3 

129 3 

287*8 

149*2 

217*6 

110*4 

253*2 

129*8 

288*7 

149-7 

218*5 

1 10*8 

254*0 

^ 3 ^ 3 

289*6 

150*2 

2 « 9*4 

111*3 

254*9 

150*8 

290-5 

150*7 

220*3 

111*8 

255*8 

J 3 i *3 

291*4 

151-2 

221*2 

112*3 

256*7 

131*8 

292*2 

i 5 i ’7 

» 222*1 

112*8 

257*6 

‘'132*3 

293*1" 

152*2 

223*0 

113*2 

258-5 

132*7 

2)4*0 

i' 52*7 

223*8 

ii 3’7 

259*4 

133*2 

294*9 

153*2 

224*7 

114*2 

260*3 

133 7 

295*8 

153*7 

225*6 

114*7 

261*2 

; 134*2 

296*7 

154*2 

226*5 

1 n 5*2 

262*0 

i 3 r 7 

297*6 

154*7 

227*4, 

115*7 

262 '9 

135 2 

298*5 

155*2 

228*3 

ii6*i 

263*8 

i 135*7 

299*3 

155*8 

229*2 < 

116*6 

264*7 

i 136*2 

300*2 

156*3 

230 I 

117 I 

265*6 

j 136*7 

301 • I 

156*8 

231 -Ov 

117 6 

266*5 

137*2 

302*0 

157*3 

231*8 

118*,; 

267*4 

; 137*7 

302*9 

157*8 

232*7 

ii8*6 

268*3 

138*2 

303*8 

158-3 

233 '6 

119*0 

269* 1 

138-7 

304*7 

158-8 

234 ’5 

119*5 “ 

V 

270*0 

139*2 

305*6 

159*3 

23s '4 

120*0 

270*9 

139 7 


159*8 

236-3 

120*5 

271 8 

140*2 

307*3 

160 *3 

237*2 

121*0 

272*7 

140*7 

308*2 

160 8 

238*1 

121*5 

273*0 

141 *2 

309*1 

161 *4 

238*9 

122*0 

274*5 

141*7 

310-0 

161*9 

239 

5 2^*5 

275*4 . 

142*2 

310*9 

162-4 

240*7 

122*9 

276*3 

142*7 

311-8 

162 9 

241*6 

123*4 

277*1 

143*2 

312-7 

163-4 

242*5 ■ 

RV 9 

278*0 

143*7 

313*6 

163*9 

243 '4 

124*4 

278-9 

144-2 

314*4 

164*4 



leather’ analysis 

1 ABLE XI —continued 



dextrose 

(rf-glucdie). 

Copper 
, CCu). 

j Dextrose 

1 ('^-gliieose) 

1 _ __ 

Copper 

(Cii). 

■ 315*3 

164*9 

350-9 

185*7 

386*4 

316*2 • 

*65*4 

35*-8 

i86-2 

387-3 

3 * 7*1 

166*0 

352-6 

i86*8 

388*2 

318*0 

318*9 


353*5 
354*4 , 

187 3 
187*8 

389-1 

39 :>*o 

319*8 

167*5 

355*3 

188*4 

390*8 

320*7 

168 -0 

356-2 

188-9 . 

391*7 

3;2i-6 

168*5 

357 'i» 

189 4 

392-6 

322*4 


358-0 

189-9 

393 - 5 

323*3 

169*6 

358-9 

190*5 

394*4 

324*2 

170*1 

359*7 

19I *0 

39^ * 3 

325** 

1 70 '6 

360*6 

191*5 

• 396-2 

326*0 

1711 

361-5 

192 I 

397*1 

326*9 

171 6 

362*4 

192*6 

397*9 

327*8 

172*1 

363-3 

193*1 

398*8 

328*7 

1*72 7 

364*2 • 

193*7 

399*7 

•329*5 

173*2 

365*1 

194*2 

400 * 6 

330*4 

* 73*7 

366*0 

194*7 

401-5 

331*3 

174 * 2 * 

366*9 

195*2 

402*4 

332 ’2 

* 74*7 

367-7 

195*8 

403-3 

333*1 

* 75*3 

368*6 

D/-3 

404 * 2 

334*0 

* 75 *^'' 

369-5 

196*^ 

405 * I 

334*9 

*76*3 

370-4 

197-4 

405 *() 

335*8 

176*8 

371-3 

197*9 

406*8 

336-7 

* 77*3 

372 2 

198-4 

407*7 

337*5 

* 77*9 

373*1 

199-0 

! 4i^8*6 

33^*4 

178*4 

374*0 

199*5 

409*5 

339*3 

178*9 

374*8 

200 * I 

4 * 1*4 

340*2 

179*4 

375*7 

200*6 

411-3 

34**1 

180 *0 

376 -6 

201*1 

M12-2 

342*0 

i8o*5 

377*5 

201*7 

413*0 

342-9 

181*0 ■ 

378-4 

202*2 

413*9 

343*8 

*8i*5 

379*3 

202*8 

414-8 

344*6 

182*0 

380*2 

2 av 3 

415*7 

345*5 

182*6 

381 * I ; 

203*8 

416*6 

346-4 

*83*1 ' 

382*0 

204*4 

417'!; • 

347*3 

183*6 

382*8 ! 

• 204*9 

418-4 

348*2 

184*1 

383*7 

205-5 

419*3 

349*1 

1*47 

384*6 

206 *0 

420 

350*0 

185*2 

385*5 1 

206 *5 

421*0 • 




159 


Doxtrohe 

(</-gluLOse). 


207-1 
207*6 
208 *2 
208 

209*^ 

209*8 

210*3 

210*9 

211*4 

212*0 


212*5 

213*1 

213*6 

214*1 

214*7 


215*2 

215*8 

216*3 

2i6*9 

217*4 


218*0 

218*5 

^I9’l 

219*6 
220 ‘2 


! g2o*7 

I 221*3 
I 221*8 
222*4 
222*9 

22J’5 
224*0 
224*6 
225 * 1 
225*7 

2'^' 2 
226-8 
227 4 
.227*9 
228*5 
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TABLE Xl~coniinued 
I 


Copper 

(Cu) 

Dextrose 

(fAglucobe). 

Copper 

(Cu). 

Dextrose 

(,< 7 -gluco^e). 

Copper 

(Cu). 

Dextrose 

((/-glucose). 

421 ‘9 

229*0 

426*4 

231-8 

430*8 

234-6 

422*8 

229*6 

427- 1 

232*4 

431*7 

• 235*2 

423*7 

230* I 

428*1 

232*9 

432*6 

235*7 

^424-0 

230*7 

429 0 

233*5 

4 B-S 

1 236-3 

n,425-5 

231*3 

429*9 

234*1 

4 ^ 4*4 

! 236*9 





435*3 

‘ 237*4 


The basic lead acetate used in the above method is 
prepared as follows : — 

300 gms. v)f pure noiinal lead acetate and 100 gms. of 
litharge are mixed together and made into a thick paste with 
distilled water. The mass is heated on the water bath until 
the reddish colour of the litharge disappears and the mass 
becomes almost white. It is then diluted to /oOo c.cs. and 
‘hltered. 

The Fehling’s solution should be m^ldc up in two separate 
solutions. ' 

{(i) 170 gms. of Rochelle salt (potassium sodium tartrate) 
and r2'3 gms. of pure caustic potash are dissolved in water 
and the solution made up to 500 c.cs. 

(b) ^^34*6 gms. of pure copper sulphate is dissolved in dis- 
tilled water and three or four drops of concentrated H2SO4 
added. The solution is then made up to 500 c.cs. with dis- 
tilled water. Equal volumes of these two solutions are mixed 
immediately before use. 

In the American Official method for the estimation of 
glucose, .the solution is detannised with a solution of normal 
lead acetate, but Parker and Blockey have shown this to be 
inefficient for the purpose, and recommend the basic acetate 
as described above. 

Various volumetric methods have been suggested for 
estipiating ^le amount of copper precipitated instead of 
weighing it in the form of CU2O. Bennett suggests trans- 
ferring the precipitate of CU2O to a solution of ferric sulphate 
and estim^ing the amount of iron reduced to the ferrous con- 
N 

dition by • means of — potassium^ permanganate solution. 

Appelius and Siihmidt have published the following pro- 
cedure : — • 

A blank determination is first carried out with the 
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Fehling’s solution. 15 c.cs, of each solution are mixed and 
diluted with* 45 c.cs. of water. This is added to 300 c.cs, of 
water and lo c.cs, of a Jvl solution (So in 250 c.cs. water) 
and 15 c.cs. of dilute 112804 (i ^lart cone, acid io 2 parts 

water). ‘The liberated iofliiic is then titrated with ^ N uSoO i 

TO 

using starch |\aste as indicator. This gives tlie total copjit‘r 
in the volume of Fehling’s,. solution taken. For the actiifll 
determination, 15 c.cs. each of the h^ehlings solution, 35 
c.cs. of water and a known volume of Uic detannised solu- 
tion are used. The mixtui*e is heated on the water bath as 
u.sual and then quickly cooled. It i.s then washed, without 
filtering, into a flask containing lo^c.cs. of I he KI .solution 
and 15 c.cs. of the dilute 1128^)4. The ic^linc is titrated as 
in the blank experiment above. The difference between the 

1 . . N • 

latter titration and the former gives the volume of ^^Na2S203 

corresponding* to the copper reduced by the glucose — 

N 

I c.c^ ^^Na2S20.} = o*oofi36 gm. Cii 

From the weight of copper the corresponding amount 
glucose may be ascertained from the table already giv^en. 

Total Ash. — 5 gms. of the leather *is ignited in a platinum 
di.sh and the ash w’eighed in the usual way. As ,a rule 
the ash of a good vegetable tanned leather will not exceed 
l*5-2‘0 per cent. The most likely adulterants will be mag- 
nesium sulphate and barium sulphate. Sodium sulphate may 
also be found. ' • 

Estimation of Barium. — 5 gms. of the leather is ignited in 
a porcelain crucible (not platinum if barium is suspe<itcd), and 
the ash cooled and mixed with 3-4 gms. of fusion mixture 
consisting of the carbonates of sodium and potassium mixed 
in molecular proportions. The whole is well stirred 
and fused over a .strong flame for 2 hrs. This will convert 
all barium .sulp*hate mto barium carbonate. Thfj fused raa.ss 
is cooled down and boiled with distilled water. The .solution 
is filtered and the residue washed well wdth water. This is 
then dissolved in dilute HCl and the solution » filtered if 
necessary. The barium wall now be in the filtrate in the 
form of barium chloride.^ It is heated to the boil and .the 
barium precipitated by the addition of a faw^*c.cs. of To per 
cent. H2SO4. .The barium sulphate is^filtered, washed with 
hot distilled water, dried, ignited in a porcelain crucible and 
weighed as in BaS04. 

• M 
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Magnesium.— !-The total magnesium is determined by the 
following method. The ash from 5 gms. of leather is dis- 
solved in dilute HCl and the solution, boiled. An excess of 
ammonia is added, followed by a slight excess of a hot solu- 
tion of ammonium oxalate. The precipitate, consisting of 
iron and aluminium hydrates and calcium oxalate is filtered 
off, washed well with distilled water and the filtrate, contain- 
iifg the magnesium evaporated to dryness in A platinum dish. 
The residue is carefully ignited ‘to expel all ammonium salts, 
and dissolved in warm dilute HCl. The solution is made 
alkaline with a slight excess of ammonia. If a precipitate is 
formed it is re-dissolved in dilute HCl, and rc-prccipitatcd 
with dilute HCl. This will form in situ sufficient ammonium 
chloride to kc'ep in solution the magnesium. The liquid is 
filtered if necessary and cooled. The magnesium is then pre- 
cipitated with a slight excess of sodium phosphate solution. 
Precipitation is hastened by stirring the liquid vigorously. 
After standing overnight, the precipitate of magnesium 
‘ammonium phosphate is filtered off, washed with weak 
ammonia solution and dried in a steam oven. It is then 
ignited in a tared crucible and weighed as Mg2P207 from 
which the weight of MgS047H20 can be calculated. 

Mg2p207 into MgS047H20 = 2'2J4 

P'or the estimation of sodium .salts in leather the method 
given by Mann^'^ is recommended. It is very rare, however, 
that excessive quantities of soda salts are found. 

SV)liible Ash — 100 c.cs. of the water soluble matter is 
evaporated tcv dryness in a weighed porcelain or platinum 
dish and ignited until all carbonaceous matter has been driven 
off. Tlje residual ash is then cooled and weighed. This 
gives the soluble ash in 2 gms. of original leather. 

Insoluble Ash. — This is the difference betwepn the total 
ash and soluble ash. 

The Degree of Tannage. — The degree of tannage is the 
nuqfiber of parts of tanning matter conjbined with 100 parts 
of Hide substance. Thus — l . 

Tannin combined X 100 
Hide substance 

The combined tannin is found 'by subtracting the sum of 
the percentages of moisture, fat, hide substance, insoluble ash 
and water soluble matter from 100. For details on this 
particular point 'ihe reader is referred to a paper by Parker 
and Paul.^* 
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Nature of Tinning Agent.— To detect the nature of the 
tanning material employed is a very difficult matter indeed, 
and not infrequently impossible. Ver)^ little work has been 
done on this particular subject, but the following table 
(Table XIII) from Procter, worked out by Andreasch,^^ maj^ 
be of use. The leather is extracted with alcohol and the 
solution tested with the various reagents as indicated. The 
tegts arc allowed to stand overnight and iiext day any 
characteristic colour or precipitate noted. The tests are 
rather uncertain where more than one tanning material has 
been used. ' * 

Sulphite Cellulose in Leather. — The detection of this material 
in leather is of considerable importance as it is viewed by 
many in the light of an*' adulterant. Moeller adopts the 
following method. The leather in not too fine a state of 
division is extracted for about 24 hours in the cold with a 10 
per cent, alcoholic solution of KOH. The solution is filtered 
off and the alcohol expelled by evaporation qn the water 
bath. The residue is dissolved in water and the .solution 
made acid with dilute .sulphuric acid. The precipitate is 
filtered and the filtrate tested for sulphite 'tellulose by the 
Procter- Hirst reaction (.see p. ji8). 

It hks since been pointed out by Lauffman that the 
artificial tanning material Ncradol interferes with the above 
test, an(;l recommends the following modification in order to 
distinguish between these two materials. 

The finely divided leather is soaked overnight in a 2 per 
cent. Solution oi NaOH and filtered. The filtrate is made 
.slightly acid wifu HCl and ^igaifl filtered. The filtrate is tested 
by the Procter- If irst reaction or the cinchonine test (see 
‘ below). V this gives negative results it indicates the absence 
of both sulphite cellulo.se and Neradol. If positive, either 
may be present. A special test for Neradol mu.st then be 
made. 3-4 drops of an^ ice-cooled .solution of diazotised 
para-amino phenol is add&l to 5 c.cs. of the filtrate obtained 
above*. A blpe colour will indicate Neradol. The following 
test fhay also be made and is based on the separation of 
Neradol and sulphite cellulose with alcohol. 

The solu»*^i6n to be tested is concentrated and mixed with 
alcchol. The precipitate is filtered off and the filtrate heated 
on the water bath to expel the alcohol. It is then diluted 
with water and iimde acid with H2SO4 to precipitate phlo- 
baphene.s, and again filtered. The filtrate is neutralised with 
NaaCOa and treated with an excess of a per cent, solution 
of aniline hydrochloride. Neradol, if present, will give a 
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precipitate. The precipitate obtained after diluting the 
original solution with alcohol can be dissolved in distilled 
water and tested by the Procter- Hirst reaction for sulphite 
cellulose. 

Appelius and Sclimidt’’^ use a solution of cinchonine 
as a reagent for sulphite cclluloset 5-10 gms. of the leather 
is extracted with 100 c.cs. of boiling water and the s(jIiition 
filtered. 5 c.cs. of 25 per cent. HCl is added to the filtrate 
which is agaii!<ix)ilcd and filtered. 1^'or each 50c.es. of filtrate 
is added 20 c.cs. of cinchcfnine solution and a little tannin 
solution. The former solution^ is prepared by (lissolving 
5 gms. of pure cinchonine ip 100 c.cs. of distilled water and 
adding strong sulphuric acid drop by drop until a clear 
solution is formed. After adding the reagents, the mixture 
is heated without shaking until it boils. In Vie presence of 
even minute c|uantities of .sulphite cellul&.se, a characteristic 
precipitate will be formed. It is chara'.teriscd by formjng a 
blackish-brown lumpy mass. It would be advisable to test a 
sample of leather of known purity at the same time as that 
actually under examination.* A very weak solution of a 
cellulose extract could also be used as a guide to the character 
of the i)i ecipitat(^(cf. Seel and Sander) 

Microscopical Test. — Seel and Sander (/er. c/V.) give the 
following method for the microscopical examination of 
leather in order to determine whether or not the saipple is 
undertaniied. 

A thin section of the leather is stained with *a basic 
dyestuff such as malachite green, methyl green, Bismarck 
brown and rhodamine, and the superfluous washifel out 
with water and then alcohol, dt is then couiiterstained with ^ 
an acid dyestuff. The untanned part wall be stained with the 
latter colour, while the fully tanned portion will be^dyed with* 
the basic colour. 

(2) Chrome Leather.- The moisture, ash, fat and hide 
substance are determined by the method already given for 
vegetable tanned leather. The w^ifter soluble matter should 
be determined as tjiiij will give an idea as to ^whether such 
substance as glucose, etc., have been used. 

Chromium.— I gm. of the finely cut sample is ignited in a 
crucible and the ash cooled and intimately mix'ejjJ with three 
or four times its weight of fusion mixture. This* is prepared 
by mixing sodium and jitassium carbonates in th^ir molecular 
proportions. The whofc is fused over a «ti:ong flafnc until 
green particle^ of chromic oxide are i;o longer viable. The 
mass is allowed to cool and the melt dissolved in hot water 

\Cmti 1 xiied on p- 170. 
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TABLE XIII. 

Reagent. Spruce bark. 

Oak bark. 

Willow bark. 

Mimosa i)aik. Heiidock bark. 

Oak wood. 

Wftcr . . Orange tur- 

while 

(Jrecnish 

/ 

Yell.-w'hite Dark-red 

Light-yell, 

bidity 

ppt. partly 
soluble 

tui’oidity 

ppt. brown blown ppt. 
soln. 

turbidity 

Hydrogen .As above 

1 Yell. -white 

Apple-gieen 

As above Light-blown 

Yell. -white 

peroxide 

j ppt. jiartly 

1 soluble 

ppt. 

p])t. and 
:.idn. 

flocculeni 

ppl. 

IJ ydrocliloriJ: Red-brov\ n 

Yell. -brown 

^’cll. -while, 

As '.bove Dark-brow'n 

Pale-bufif 

acid . . soln. 

pj)t. brown 

ppl. rose- 

1 pi>t. and 

flocculeni 


soln. 

red jione 

soln. 

ppt. 

Suljjbitric Riisl-broun 

Vell.-wh.lc 

Yell. -brown 

Slight rust- Dark rust- 

Brown pjil. 

acid . . pj)l and 

ppl. brown 

ppl, cherry- 

brown })pt. brown sohi. 

and soln. 

soln. 

soln. 

red zone 

dark soln. 


Nitric acid . Yell. -blown 

As alnwc 

\'ell. ppl. 

As above Red-brow'ti 

Yell, floccu- 

p])t. daik- 
brown .soln. 

t 

; lid soln. 

])pt. and 
.soln. 

lent ppl. 

Acetic acid . \>11. -while 



— 




pr,t. . 

Ammonia , Brown ppt. 

Dark-} ell. 

Turbidity 

Violei-red 1 )ark-])rc'wn 

Ppl sol. in 

jiarlly sol. 

l)pt. sol. in 


ppl. sol. in ppt. insol. 

excess to 

in excess 

e\ce.ss 


soln. 1 ii^ excess 

red soln. 

Clilorofurni . Yell.- red 

^■cll -while 

Whitish 


Dark-biown 

flocculeni 
p])l. brown 

ppt. yellow- 
ish soln. 

till bidity 

1 

deposit 

soln. 





Elbyl ether . Light blown 

Light yell. 

— 

Grey-violet Biowti ppt. 

Slight yell. 

, ppt. 

‘ t 

ppt. 


ppl. ! 

while ppt. 

Acetic ether 'rurbi(lil> 






Benzol . . Redifi^sh 

Blown floccu- 


Reddi.sli , Blown laver 

Slight red 

1 brown 
! sediment 

lent ppl. 


black layer : below 

brown 

ppl. 

Betrol ether jEihei, not 

Ixchcr pale 

— 

— 1 Ether faint 


‘ ! coloured 

rellow' 


1 red 


Carbon di- jCS.j yellow 
.sulphide . i 

CS.; yellow 

CS^ gieen 

CS, pale ! 

yellow 

— 

Naphthol , Brown ppt. 

Brown ])j)t. 

AT'll. -brown 

Brown ])pl. j — 

Yell. -brown 

and soln. 

and .soln. 

ppl, dark- 
red-browm 
soln. 

and soln. i 

ppl. dark 
soln. 

Glycrrol , Yell, floccu- 

- 

(ucenisli 

— Red floccu- 

Slight 

lent ppt. 


white floccu- 
Icnt pill. 

Jent ppt. 

turbidity 

lartaricacid Vvhitisli 

'Slight w liiiish Yell.rgreen 

Yell. -brown Red-lirown 

Whitish 

yellow' 

1 turbidity 

ycliow' 

turbidity 

flocks 

ppl. ppt. 

yell, floccu- 
lent ppt. 

Citric acid .,,'As above • 

As above 

A.s abo\ e 

A ^ above As above 

As above 

Oxalic acid . As above * 

As above 

< 01 

As above 

abov e V oluminous 

^ 1 red-brbwn 

^ ppt. 

As above 

Xririitro- lYell. pp^ 

pihenol . . 1 and soln. 

• 1 

€ 


— Ye 11. -brown 

Ppt. 1 
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{Atiilrcasch.) 


(Juebraclio, N'alouia. 

Myrohalaiis. 

Divi-divi. 

Siiniacli KiiDppcin. 

Bir(')i baik. 

Turbidity Dirty yell., 

Diity \%ll. 

xMaiked yell.- 

Dirty gieen ; Yell. -w Idle 

Yell. -brown 

turbid ovci 

Imbidity 

blown ^ 

ppt. : p43t 

tiirbidljy 

dark Z(inf 


Uiibklity 



Brown -yell. A*-, above 

Yelhiwish 

Yellowish 

Die'.n ppt. As .ibim' 

Kusly brown 

floi'culenl 1 

ppt. 

ppt. 


IH'b 

Pl>b ! , •_ 



• 


As above |Liglil“bro\\ n 

Lighl'luown 

Whitish yell. 

Ihuk giTtn As al)uvf 

Yell. -brown 

' turbidity 

turbidiA 

•ppt. 

ppt.' 

PPb 

Dark -red Slight yell. 

Slight xell- 

Dirly Ad 

Lmlil giirn ,Vcll -giL\ 

Dense icd- 

.soln. p})L. j)ale 

brow M 

• PPl- 

soln. and • pju. 

biowii |jpt. 

soln. 

turbidit} 


ppt. 

d.irk soln. 

Slight ppl. Slight pale 

Dull led 

rdity blow n 

Daik giecn Da ik veil. 

Red-brown 

red-brown [ipt. dark 

coloiatioii 

turbidity 

ppt. ppt.' 

ppt. and 

soln. soln, 


• 

♦ ■ 

soln. 

* : Yellowish 

Daik-)(11. 

faglit IjKAvn 

I >ull»gieeii Yell. -brown 

— 

1 turbidity 

turbid It \ 

turbidity 

ppt. pi>t 

• 

Dark-ied ;Yell. pyA. 

yellowish 

I’.do >ell. ppt 

r.dc gieen Dense - 

Dark desk 

brown pjit. parll} sol. 

P[)t., tllltlS 

' paitly sol. 

ppt. white ppt,, 

red ppt. .sol. 

i reildens 

iirowii, sol. 

■ in c'.vtess, 

daikened iLddenntg 

in excess 

t 

in excels 

♦urns brown 



Soln, pale- !Yell.-gicy 

Yell. tloek.> 

\ ell, -brown 

Slight gieen Dense \ ell. - 

Slight brown 

yell, above Hocks 


dock. 

<leposi{ white ]ipi. 

ppt 

led -brown 



; 


_ 



-- iGu')-biowni 

Trace llesh- 




' i>pt^ 

1 colouicd 





: ppt. 

1 


• 

-JL 

i - • 

— dlirly while 

J’ale-ycll. 

■kusl In own 

iSligiil ' 1 11 . jketkbsh 

1 

j p]it. turning 

docks 

ppt. 

; i»pi. <»n long . y 11. Iloi k> 


1 dark-browTi 



' siaiiding ' 


1 

— 


ICllier yclk- 

— 

1 



* , green * 


- ' [Dense yell. 

k'Sa scarcely .CS^ seanely 

[CSa coii#'ied CS , ( oloiiied 

i • “ 

I docks at 

coloiiied 

coloured 

1 gu-en )ell.-gli-ell 

i 

zone 

yellow tlock 

yellow dock 


i Yell. -blown 

Yell. -brown Slight yell. 

Slight lell. 

Shglil yell. 

iCreiai-biowii !^ghl gr<-y 

ppt. dark brown ppt. 

brow n ])pt. 

blown ppt. 

1 ppt. l)pt, on 

1 ppt. dark- 

soln, 



[ standing 

, red soln. 

— Long-stand- 

Loiip-staiul- 

l,ong-slaiid- 

i 1 ,ong-sUind- 'Slight 

^Tinbidily « 

ingycllowish ing \cllowusli ing slignt 

' mg dark- j luibKlily 

1 • 

ppt, • 

docks 

. Imbidity 

gieen ppt i 


Yelk-brown Yell .-grey 

\'e1lowisIi 

Yellow idi 

iGreenish ^ .yell gie«n 

iLiglil rusl- 

flocculcnt jipl. 

ppt. 

ppt.* 

' ppt. ' pp;. • 

1 brown p]>l. 

ppt. dar Iv- 



! 

1 

ied soln. 



' 

1 

As above Asabo\c 

As abo\e 

As abo\ e 

LVs above •As above 

;As above 

\s above Sulphur-yell. 

As abovi^ 

Yell.-biowu 

Asabine ‘ As above , 

|As above 


/ 

ppt. 

"i 

i 

1 

— Biown-yell. 

Yell. -brown 

iTurl)idity 

:Api)ll-green i 


ppt. tiwuis 

! ])pt, turns 

j nral ledilisli, ppt. !• 


lemon 

yellow' 

; then yellow 

• 
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Keugerit. j Spi uce liurk. j bark. 

Salicylic acid j Light hrown ! Vell.-whitc 


ppl- 

llocculcnl 


ppt. 

Tartar emetic F a vvii- 

Licyish yell. 

: coloured 

ppt. 

J 


Potassium [Veil. -white 

Yell. -white 

ferrocyanide] ])])t. 

‘ ppt. 

Potassium j Veil. -hrown 

\’ell,-l)io«'n 

sulpho- ; llocculcnl 

11 )cuih“nl 

cyanide . \ jipt. sol. on 

ppl 

j li'.aiing 


Potassium iPalc hrown 

Pale hrown 

cyanide . 1 turhidily 

tiirhidOy 


Linic , . I Vel'i.-htown Lpl. 

I ppt. glntcr- i hiow'ii Ik- 


Paryta . 

! nig on 
suirace 

iJirty yell, 
i jipl., ycll.- 
, white sol n. 

i „ 

1 low', choco- 
1 late above. 
Veil. soln. 
As .ibove 

1 

Str/mlia 

|Asah)\e 

As above 

Magnesia . 

Light brown 
Ppt*- 

Dirty white 

ppt-. 

Potas.sium 
chromate . 

jDull brown 

1 p])t. 

1 

Vd'l -brown 
ppt- , 

Mercuric 

chloride 

1 » 

jr.ight red- 
j brown p|)t. 

1 

Yell.-while 

turbidity 

Mercurous j 
s nitrate.' .j 

1 

1 

Dirlygrcy- 
broen ppt. ' , 

i 

Ppt. reddish 
Veil., turn- 
ing brown 


j Will, .w bark. 

Mimosa bark. 

Hemlock bark. 

O.ikwood. 


J 

L 


Gieenish 

.Sligh ly 

Bulky red- 

Veil .-white 

; yell. ppt. 

bi<twn {ipl. 

brown ppt. 

ppt. 

Greenish 

Violet-red 

Diily lirown 

As abov^- 

white ppt., 
ileep green 
above layc > 

, ppt. 

t’ 

pif 


Green-white 

Flesh red 

ked-brovvn 

Slight while 

ppl..- 

ppt. 

ppt. 

ppt. 

Leaf green , 

(chocolate 

ked-binwn 

Vell.-w'lute 

ppt. 

ppt. 

pj)l. sol, on 
beating 

ppt., pale 
yell. soln. 

Loijf giecn 
]i|^t., y< 11. 
suln. 

— 

As above 

Ppt. brown 
below, yclb- 
w'hile above 

1 )ir(y suijihur 

Violet blue 

Violel-bioNvii Ppl. wJiite 

yell. ppt. 

ppt., brown 
alune 

p]>l., dull 
l-ro-wn and 
gJilteiiiig 
above 

below, above 
blue, later 

In own 

As .ibovc 

Hhie-grcen ^ 
jipl., brown 
above 

As above 

Blue ppl., 
turning 
lirown, glit- 
tering red- 
brown above 

A? aliovc 

Diity liliic 
pi-t. 

As above 

l*j)l. white 
l-elow, blue 
above, turn- 
ing blown 

VioIet-red 

ppl-. 

soln. 

Grey ppl. 

Red j»})t. 

Veil.-wliile 

PPb 

Bright yell. 

ppl. 

Brown jipt. 

Brown j>pt. 

Grceii-brow'n 
j)jn., turning 
tirown 

White pj>t. 

Light reddish 'Blood led 
blue p[)t. 1 ppt. 

Yell.-while 

flocculent 

ppl. 

Dirty yell. 

Dirt}' biov. n 

Red-brow n 

Brick red 

' i-pl. oivlong 
; standing 

PPI- 

' 

]ipl., turning 
dull brow’ti 

ppl., turning 
brown-red 
or yell. -grey 
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{Conlinued.) 


Quebracho. 


Brown-yell . 
ppt., dark 
red-brown 
soln. 

P'aw n- 
coloured 

ppt. 

Pale red- 
brown j)|)l. 


ppt., 

aiwaranlJi 
red soln. 

Violet-brown 
])pt., dark 
bri)wn 
above 

(irey- white 
ppt., glitter 
ing choco- 
late brown 
above 

As above 


Valoin.1. I Myiobalans. 1 Divi-divi. | Suin.iti!. ! Knopperu. 


Greyish yell. 

ppt. 


Yellowiili Vell.-brown Green ppt, 
ppt. ^ ppt. i 


< )ehrc yell. Veil. -green 
curdy ])pt. 1 curdy ppi. 


Pale grey- iCiemn- 
yell. jjpL. : coloured 
• : Pl>l- 

* I • ' 

Pale yell. Cream yell. ()runge p|,t. iPale green 

ppt. ppt. ! • I ppt 

\Ul.-grcy Veil. ppt. l/iikyell. ;Gu^n ppt. . 

ppb : pid. 

I 

As above .'Vsaboxe Asabo\e • A-. ab(,ve 


Pale clioco- 
I late ppt. 


linglit yell. iCreani colour!<ireen l>j>t., 
ppt , coloiii- ppt. darken luining yell, 
less soln. . « 


Greyish yell. 

- ppt. 


iJirty wlnte 
curdy ],pt. 


Yell.-gtien 

ppt. 

Oiangt yell. 

ppt. 


('nn!y red- 
wliite pj)t , 
darkens on 
standing, 

< )live blown 

, ]>pt. 


jAs above /^s above 


As.dx)ve |(;reen ppt., (been ppt., 
turning mining 

j sulpbur gre> -brown 

yell. overi^iglil 


Violet ppt., 
dark soln. 

Dark, dull 
brown jipt. 


iCliocidale 
I ppt., turning 
' black 

j Yellowish 

I ppt- 

I Yell. -brow n 
, I’Pt. 


Dark I Dirty yell, 

turbidity ‘ ppt., partly 

I soluble 


Chocolate 
ppt. on long 
standing 


Orange )e]l. 
ppt., turning 
dirty yell. 


Dirty green I»ale red • A ^ above As above 

ppt., liirn- ppt., diily ' 

ing brown giey above * 

Yellowish Grey-biow'ii Dirty gi ecu Yell -while 

, l>pt , iijil. ; mass • ppt. • 

• I • 

Dirty brown Dark blown ! Dirty luown Dark red 
, ppt- I Pl’t. , ]*pi. ^ violet ppt., 

limning 

chocolate 

Veil. -brown thrown pjd., iDirty gu-en Vell.-giecn 
pj)t., sol in mostly sol. | pjit., jiartly ]>[)!. 

, exce.ss i in excess | sol. in 

! • e\eess, turn'- 

yellow 

Oiar/ge yell lOrange veil. Grass green )range pj <., 
ppt., turning, ppt^ mining ppt. turning* 

dirty yell. I dirty yell. ' grey 


birch b.-irk, 


Pale rust 
brown pj^t. 

Bulky pale 
rusty ppt. 


As above 
'I'urbidity 


IVell -wliite 
I |)pl., dull 
1 biow'n, glk- 
! tei ing above 
j Flesh red 
j 01 .scarlet 

I 

I 

|Grcy-vvliile 
ppt., brown 
[ above 


|Gieyi.sh wlnte 
I ppl., ver- 
j milion 
I above 
jPale tlcsh 
ppt- 

{(J host nut 
I brijwn ]»pt. 

i 

[Reddish yell, 
ppt. 


iGreyi ppt. 
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and filtered. If any 'yreen chromic oxide is seen on the 
filter paper, the whole of the residue is dried in th^ steam 
oven, ashed, and' again fused with fusion mixture.^ The yellow 
filtrate, containing the chromium in the form of alkali 
chromate, is made acid with an cxcelis of HCl and cooled 
under the tap. This converts the chromate into chromic 

N 

acid, which is then titrated with NaoS.O;], after adding 

10 

1-2 gms. of potassium iodide. Starch paste* is used as the 
indicator. 

N 

1 c.c. = 0*00253 gm. CroO.j. 

Acid in Chrome Leather. -The estimation of free acid in 
chrome leather is a mattg* of difficulty as the Trocter-Searle 
method (sec p. 17.2) does nut always give very satisfactory 
results with this cla.ss of leather. If used with care, however, 
results can be obtained which will, no doubt be somewhere 
near the correct figure. 

The following procedure is suggested by (jr.xxser-^ and will 
indicate over-neutralising as well as the presence of free acid. 

20 gms. of the finely divided leather is made into a paste 
with 30 c.cs. of normal MCI or HoSOi, and the whole warmed 
for about an hour over a small flame, using a water-cooled 
reflux condenser. The condenser is washed down with a 
little tlistilled water and the solution titrated with normal 
NaOH« using method orange as indicator. If more than 30 
c.cs. are required free acid fs pre.sent anti each c.c. over and 
abov^ 30 c.c. corresponds to 0*049 H2SO4. If less 

than 30 c.cs. are needed, then the leather has been over- 
neutralised, /.c.*'frce alkali is present. In this case, the 30 c.cs. 
minus the quantity of normal alkali required for titrating 
back will 'give the number of c cs. of normal acid correspond- 
ing to the free alkali present. This, for convenience, may 
be calculated into NaoCOj. 1 c.c. normal acid, 0*053 
Na,CO;,. 

Fahrion'-^^ applies the following test to ckiome leather. 
2 gips. of .the leather is heated with 16 c.cs. of 8 per cent, 
alcoholic NaOH and the alcohol expelled by evaporating the 
mass to dryness. The residue is dissolved in H(J 1 and again 
taken io dryness. The residue is re-dissolved in HCl diluted 
with hot distilled water and filteredi Ammonia is added to 
the .filtr.ate to precipitate the chrom\um which is afterwards 
filtered off, wasfteb with boiling distilled water, dried, ignited 
and weighed as CryOy.* The filtrate from this ‘determination 
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is made acid with HCl and the total/ sulphates estimated by * 
precipftating with a hot solution of BaClj (sec p. 14). 

From tli^se two figures, the ratio CroOj : bOy is calculated. 
As a standard, the ratio I’Sd : 1 is given. 

Boiling Test. —A \\fell-chromei leather will not alter in 
appearance when boiled for a short time in wirtcr. If it 
shrinks' up when so treated, it is an indication that it is 
undertanned. Lamb and Harvey say that a fully-chromed 
tanned leath^i* will show at least 2'8-3 per cent, of Cr.jD.j 
calculated on the degreased* leather. * 

(3) Light Leathers.— The examination of light leathers 
is frequently undertaken wiJLhaview of Ending, out if possible 
its method of manufacture, and the additional notes given 
below will assist the student in this directicjii. 

The ash of the sample will givc^some indication as to the 
nature of tannage. In the case of vegehible tanned leather 
the ash will be comparatively low, while chrome-tanned 
leather Tnay show up to 5 per cent, of ash of wiiich \\\) to 
4' 5 per cent, will be chromic oxide. yMum-tanned leather 
will contain* rather a higlt percentage of mineral mattgr 
consisting essentially of aluminium oxide. If only very small 
(juantity of chrc^mic oxide is pre.scnt, say 0’2-C)'3 per cent, it 
may be concluded that bichromate was used in the dyeing 
process. Iron oxide is found in k;athers which b^ve been 
dyed or toned down with an iron salt such as ferrous sulphate. 
This is very plainly seen in some samples by burning a small 
strip of the leather over a bunsen flame, when, on fhe grain 
side of the leather, a thin red film (>f h'e.jO.j will be seen on 
the surface of the strip of ash. With bUck lcalhe*i's, the 
presence of iron may indicate, the combincd.use of iron salts* 
and logwood in d}^cing. 

J*yrophosphate-tanned leather is dis'Snguished by th^ 
presence in the ash of a quantity of phosphates^ and at the 
same time the ash will be rather high. Barber and Barker"^ 
give the following figures from leathers tanned with the aid 
of phosphate of soda. • 

Tanned ilfrith Sajt, Alum, Sodium Phosphate and Gambler. - 

Ash ■ • . . 3-4 per cent. 

r04 per cent, of ash . . 40-60 „ 

A1 „ „ . . . 35“4t> * 

Tanned with Alum, .Salt, and Sodium Phosphite. — 

Ash . . , / 10 yej* cent. • 

PO4 per cent, of ash . . 25 

a ! *20. „ 
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Copper in very sn:>all traces may be found in some 
leathers where it has been used in the dyeing process. ' 

Titanium, now largely used for dyeing purposes in the 
form of oxalate, etc., may be detected as follows. The ash 
from a few grams of the leather is fused for half an hour with 
potassium bi-sulphate. The melt is cooled, dissolved in 
water and filtered. A few drops of II2O2 are added to the 
filtrate. A yellow red colour indicates titanium. 

• For the estimation of the various ash con^stituents, the 
reiider is refen ed to one of the standard books on inorganic 
analysis. 

Free Mineral Acid. — I'he’ estimation of free mineral acid 
in leather is of importance in view of the destructive effect 
of even small quantities on the leather fibre. (On this point 
the reader should consult the Report on Bookbinding leathers 
issued by the Royal Society of Arts.)''^’'" 

Many methods have been proposed for the estimation 
of free acid, but that most generally used is the Frocter- 
Searle**^^ method. 2 gms. of the finely divided leather is 
weighed into a porcelain basin and treated with 25 c.cs. of 
N 

exactly ^^Na2CO;}. The mass is evaporated on the water 

bath, and then gently ignited to drive off all volatile organic 
matter. *The ignition should not be carried too far, and 
should j^e stopped when no more fumes are evolved, and only 
a mass of carbon remains. It is then cooled down and 
extracted by boiling with a convenient quantity of distilled 
water. After boiling, the solution is filtered and the residue 
of carbon and the filter paper dried in the oven in the basin 
«used for the evaporation and then ignited to a pure ash. 
This is cooled down and warmed slightly with exactly 25 c.cs. 

♦ N 

of -^H2SG^4. The acid liquid is diluted and transferred to 

the filtrate obtained above. If the leather' is quite neutral, 
this solution should also be neutral, as the 25 c.cs, of acid 
added will merely neutralfsc the 25 c.cs. of alkali added in 
the fii;^t instance. A few drops of methyl orange solution 
‘is added to'“tne liquid and any acid present titrated with 

”Na,CO, 

'■ N 

1 'c.c. ^^NajjCOy = o'ooqo 'j/m. 
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FINISHING MATERIALS 

The following notes on the various sizing and finishing 
materials used in the leather trade will assist in determining 
the purity of (;jmn7ercial samples. 

Albumin. Egg and blood albumins are both used in the 
leather trade, the former being favoured on account of its 
usual light colour and freedom from iron. When a solution 
.of cither is applied to the leather, the film formed is capable 
of taking a very high polish when glazed. 

Commercial samples are examined for moisture, ash, and 
albumin. This laller is obtained by multiplying the per- 
centage of nitrogen found by the Kjcldahl method by the 
factor 6‘37. 

The following, according to Lamb and Harvey,^ represent 
the composition of average samples of albumin : — 

, ^ Blood Albumen. 

Moisture = 2 r35 per cent 

Ash and mineral matter = 8'4i „ 

« Albumin ^ ^ 

99*89 ,. 

Nitrogen 1 roi „ 

Colour Straw yellow 

, Ego Albumin. , 

< ♦ * 

Moisture . . . . = 25*94 per cent. 

Ash (white fusible) . . = 4*69 „ 

A\bumin = 69 3 0 „ 

‘ • • 9V93 

Both blood kilJ egg albumin should be completely soluble 
in a I per'cent. solution of NaOH, while very ^little insoluble 
matter shoul/i be left when 1-2 gms. of the sample is allowed 


. 24*53 per cent. 
. 9 *o6 „ 

• 6573 „ 

. 99'32 

■ 10:32 „ 

Brown 
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to soak in water for 5-10 hours. Albumin? which have been 
dried at a, too high •temperature during manufacture will be 
almost insoluble in water. Blood albumin dissolves in strong 
HNOa whereas egg atbumin is very slowly soluble. The ash 
• from both varieties should be extiiuined fo! iron as* this is a 
very undesirable constituent, especially when the albumin is 
to be used as a finish on light shades. ^ 

Li(juid ‘albumins are frequently treated with zinc sjlts 
which act as preservatives, *and at the same time increase the 
viscosity of the solution. Siich^ addition can be detected by 
examining the ash for zin(;by the usual qualitative tests. 

Irish Moss. — This excellent finishing material contains 
i '4 per cent, to 2*5 per cent, of nitrogen as estimated by the 
Kjeldahl method. TJic amount* of ash present will vary 
within wide limits according to the care exorcised in its 
preparation. A large proportion will be common salt and 
can be* estimated by titrating the a(iueous extract of the 

N ' . . • • 

ash with -4 silver nitrate •solution. In this dcterminaticvi, 
icT 

more satisfactory results will be obtained il the saimple is 
ignited until tht organic matter is ilestroycd and not taken 
to complete ash. The carbonaceous matter is then extracted 
with hot water, and the extract tiirat'‘d with .standard silver 
nitrate solution. By this meatis Igss of chlorides by •volatili- 
sation is avoided. . 

An analysis by Lamb and Harvey {/oc. i/i.) is given 
below. 


IKISU Mos^ 

Moisture . ... 2ox>< per cent. 

Ash - 

Nitrogen = 

Gum Tragacanth. — This is liable to adulteration with 
inferior gums on iiccount of its high price. The percentage . 
of ash varies from 2-3‘0 per cent, and the moisture from 
1 8-22 per cent. * , ^ 

Adulteration with Indian Gum can be detected by a 
, distillation test devised by Linery.^ Ihis is bash'd 012 the fact 
that genuine tragacanth gives very little vola1.jlc acid when 
distilled in the prescncr ol pho.sphoric acid. 

A khown weight of the gum is intro(J^uged into -a distilla- 
tion flask together with a convenient volume ^f water and 
an excess of phosphoric acid. The wholg is allowed to stand 
overnight and the volatile acid distilled over, ^.lsing a Liebig 
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condenser. The ' distillate is then titrated with - NaOH, 

. 10 

using phenol phthalcin as indicator. I'hc acidity is calculated 
as acetic acid. ' 

N ■ 

I c.c. NaOlI = o‘oo6 gm. acetic acid. 

Genuine gum tragacanth will show an acidity o^^only about 
2 per cent., whereas samples adulterated with Indian gums 
will show a much higher figure, in some cases over 8 per 
cent. r * 

Ferric chloride does not give a jh'ecipitate with an aciueous 
solution of the gum, but alcohol throws it out of solution in 
the form of a mass of clots..* 

Payet'^ gives^'the -following test for the detection of gum 
arabic in tragacanth. A small (puintity of a 3 per cent, 
solution of the gum in water is treated with an equal volume 
of a I per cent, aqueous guaiacol solution and one drop of 
h)i<lrogen peroxide. Pure tragacanth will remai'i colourless, 
while the presence of gum arabic will be indicated by the 
formation of a brown colour. The test is bi/sed on the fact 
th^it gum tragacanth contains no active oxidase such as is 
present ia gum arabic. 

Another test depends upon the solubility of gum arabic 
and the insolubility of tragacanth in an ammoniacal solution 
of coppei^oxide.^ 

Gum Arabic. — This gum is obtained from various species 
of the acacias, Acacia Senegal, A. horrida, etc. 

« Analyses by , Lamb and Ilarvey gave the following 
results : — 

Moisture . . . Percent. 1807 per cent. 

Ash -’4 » 2-66 „ 

Not more than 4 per cent, of ash should be present and the 
quantity insoluble in water «should be very small. Pure gum 
arabic is not precipitated by normal lead acetate and does not 
give a’, blue ro/ oration with iodine solution showing freedom 
from starch. If boiled with * Fehling’s solution very little 
reduction take.^?, place. 

Casein. — A^good commercial casein should be of a pale 
yelldw colour and free from rancid odour. The following 
determinations should be made : moisture, ash, fatty matter, 
proteins. ' 

The moisture is estimated by drying 4-5 ^ms. in the 
steam oven until no further loss in weight takes place. If 
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this i« done in a platinum dish thodricd residue can be used 
for the djeterminaticyi of the ash. The fat*is determined by 
extracting* lo gms. of the sami)le with petrol other in a 
Soxhlet apparatus for^about 4 hours. The extracted fat is dried 
in the steam oven and weighed.^ The nitrogen is ostimate<.l 
’by the Kjeldahl method, and the percentage found multiplied 
by the factor 6*61 to give the actual casein. To lest for 
solubility, i<^^ms. of the sample is treated with 50 c.cs. oficlis- 
tilled water to which Ijas l^ecn added 2 c.cs. of a 30 per c«nt. 
solution of ammonia. The mixture is well .stirred and allowed 
to stand for a short time. It ii» then warmccl to about 6cd C. 
when it should give a thich opalc.scent solution. 

Examination of Manufactured Seasoning Compounds.- -This 
presents a matter of difficulty, buj: the following determina- 
tions will as.sist in obtaining some informati'^n as to its pro- 
bable composition. 

10-20 gms of the .sample is evaporated lo dryness in a 
platinum dish and the residue of .solid matter dried and 
weighed, "^^his will give th|p total solids. 1 he residue after 
weighing is ignited and the a.sh cooled and weighed. This*is 
examined for iron and borax. 

The determmation of total nitrogen will give an idea as 
to the prc.seiice of such nitrogenous matter as ca.seim albumin, 
etc. 

Free ammonia is determined diluting a known* volume 
of the season with water and distilling ilic ammj)nia into 
boric acid .solution. The ammonia collected is then titrated 
direct with standard acid, using Congo red a.s indicatc^^r. The 
sea.son need not be made alkaline before disfillation. ^ 

Dextrin. — The following information oiiTdc.xtriii is taken 
from a paper on the subject by Lamb aneVHarvey.'^ ^ 

Moisture and Ash.— 5-6 gms. of the sample •arc dried at 
100 ° C. in an air oven, the dish being supported on a glass 
tripod. Four hours’ heating will be found sufficient to give 
constancy of weight. • 

The ash js estimated in the usual way. 

Water Soluble Matter.— 10 gms. of the saiyijle is shaken, 
with cold distilled water in -a* 500 c.c. graduated flask and 
allowed to stand overnight. The solution is then made up to 
' the 500 c.c. mark, well .shaken and filtered, yio c.Cs. of the 
filtrate is evaporated tp dryness in a weighed ;di.slw and the 
residue -dried in the steam oven and weighed. 1 his gives 
the total soluble matter in 1 gm. of the ortj^nal dfcxtrin. 

Reducing Sugars.— Reducing sugars are e.stftnated in^ 50 
c.cs. of the above filtrate by means df Fc^^ling s solution. 
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The sugar is calculated as ycxtrose, maltose only being present 
in dextriiis manufactured by the diastase process. 

Starch. -Starch is examined for qualitatively in the residue 
insoluble in cold water. This is washed w ith cold water and 
then transferred to a test lube and dissolved by boiling with 
a few c.cs. of water Tlu* liquid is tested for starch b)' the 
iodine test. 

^The following are analyses of various samples of eom- 
inej'cial dextrins : - 

l Au; k XIV 

('-).* C) ('/) 


Muistuic 7*21", ;/i 2 ' tj'kC f)'96^o 

WaU'i soluble 111. lilt I ^ . i 9 ^‘b 5 "o 

Ash 0*^1 o'lo o 24 0-21 O’ 10 

I h'.Ntro-^e .... 8*41 tr.u'cs li.ices tr.nes ii.ices 

Still <h ' I>iesnii - - - ' 


KKFKRl'.Nt F.S 

' 7. Sih . Dyers Cols., 1917, No. 2. 

• 7- Che})!., 1912, |>. 474 

Aon. Chun. Analyl,. KiOS, ji. 

' y.S.C.L, I<ii4, |> loSo. 

’7 Dyery Coh., lOiS. No. 1. 
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CHAPTER XIX 


NATURAL DYESTUFFS 

Of the large number of iiatiiral coloiTriug-rnatlcrs still used 
in the various dyeing industries only logwood and fustic arc 
of any importance for the purposes of leather dyeing. 

Logwood (Campeachy). — The greater part of the logwood 
now used is in the form of an extract, wl^ich is more con- 
venient and cleaner to use than the wood itself. 

Such extracts are sold under various names such as 
Hajmatine, Hxmatinc crystals, etc. 

A gooa logwood extract has a deep reddish black col( 3 ur 
and is, as a rule, very free from extraneous matter. An aqueous 
solution gives violet red colour with NaOTl and a purple 
black with Fe2CI(i. Alum gives a very rich plum colour, which 
develops somewhat slowly. • 

Moisture. — Solid logwood ex|racl contains abo«t 10-12 
per cent, of moisture, which is estimated in the usual way by 
drying a known amount in the steam oven. 

Ash. — About 2 per cent, of ash is present in dry extracts, 
of which, according to Savin), ^ 25 per cent, m potash. •If more 
than this amount of ash is present, couplec^ with an excessi\fb 
quantity of potash, it is probable that tiurmaterial has been 
adulterated with molasses. • * 

N 

The alkalinity of the ash corresponds to 60-71 c.cs. of 

acid per 100 gms. of extract (Savini). 

Adulterjition with Chestnut Exti’act. — Houzcau’s method* 
for the detection of chestnut extract is as fobows : 1-2 gms. 
of the sample is dried at roO° C. and the resiclue e?ctractcd 
with pure dry ether. The etheral sedution is evaporated to 
dryness in a weighed flask and the residue dii^l' and weighed. 
The insoluble matter js then extracted with absolute alcohol 
and the* alcoholic solution evaporated to dryness and the 
residue dried and w^eighed. * * / 

Genuiife logwood extract contains about ^7 cent, of 
ether soluble substances and 12-14 •per cent, of alcohol 
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solubles. The presence ^of chestnut extract diminishes the 

cthcral extract aiid increases the alcohol soluble majtter. 

Nitrogen.— Dry logwood extract contains c>nly small 
amount of nitrogenous matter, the percentage of nitrogen 
being about i per cent. 

Dyeing Trial — In order to arrive at a more definite opinion 
as regards a sample of logwood extract for the leather trade, 
a dye trial should be made on wool. , 

,Wool Trial — A good quality fat-free wliite vvool is boiled 
with water for a short time to wash out any dressing, etc., 
and then mordanted with .potassium bi-chromate. The 
mordanted wool is d)^ed with a defnite amount of the extract 
to be tested. A comparative trial should be made at the 
same time, using an extract of known purity. ]"or laboratory 
experiments, tl^e following quantities will be found con- 
venient : — 

Wool • • 5 

Potassium bichromate (15 c.cs. of 

a I per cent, soln.) . . . . 0 'I 5 gm. 

' Water 300 c.cs. 

The bichromate is dissolved in water and diluted to about 
300 c.cs. This solution is heated, the wool entered, and the 
whole heated to the boil for about three-quarters of an hour, 
at the c.nd of which time the wool is taken out, rinsed and 
d3'cd in the following bath : — 


Logwood extract .1 gm. 

Water 300 c.cs. 


The wool is dyed for three-quarters of an hour at 100' C. 
and then washed eut in warm water and dried. A good extract 
\yill give a black shude. It is better to work two trials, one 
as above and* another using only half the amount of extract. 
The shades obtained, compared with those from an extract of 
known quality (and one which is known to give good results 
under factory conditions), w<’ll, as a rule, give all the informa- 
' tion desired. 

Logwood extract, also, has certain tanning properties, and 
an analysis of a liquid extract made by the American 
method for the examination of tanning materials gave the 


following flgul^8 : — - 

Tannin . . . ; . . 23’90 

• Non tannins 2079 

Insolubles o*/4 

Moisture , 55 * 7 
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Fuijtic Extract.—Fustic extract rgay be examined on lines 
similar to those given for logwood extract. 

Fustic’is frequently treated with zinc salts. These can be 
detected in the ash by extracting with HNO;i and testing for 
zinc by the usual qualM:ativc tests. 

Turmeric may also be added.* This ma}’ be detected by 
a dye frial. A skein of fat-free wool is (h'cd in a solution of 
the extract [rir half an hour at the boil and th(*n taken out 
and rinsed, ff the wool is tlyed, turmeric, or perhaps a rjal 
tar colour, is present. JPurc'^fustic does not dye unmordantetl 
wool. If alum is pre.scnt in the ^extract the wool will he dyed 
as it will act as a mordant,, so that befoiV testing for tunnenc 
the pre.sence or not of alum .should be asccrtriined by an 
examination of the ash. 

KFi'i.RKNns 

' Ji ('htn/ //'/>/, 1017. j'. 2O. 

''/('If/. Amet. Lcathn t'/irn: lOi 1, p -’7'j 
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COAL TAPT dyes 


Coal tar dyes arc now used to a very lar^^e extent for the 
dyein" and stainin^c,^ of leather, and erf course it is of importance 
that dyes used for these purposes shouki bd of a uniform , 
standard quality. In this respect, however, the standard 
products* now being put on the market by British dytstuff 
manufacturers are very uniform as regards tinctorial properties, 
and provided^that a comparative dye tiial is made on each 
delivery to make sure that it is up to standard, there is very 
little else to be defne in the way of examination. 

In the examination of these colours, the Lovibond tinto- 
meter will be found very convenient for rapid testii^S and if 
a record of tintometer readings be kept of each sample, it will 
indicate any great change in colour.* It is essential, of course, 
to examine solutions of the same strength. As an e.lample, 
the present author gives tintometer readings of different 
makes of nigrosine. 0*5 gm. of the sample ^yas dissolved in 
distilled water and the solution made up ty 500 c.cs. in a • 
graduated flask. 20 c.cs. of this solution w^ further diluted 
to 500 c.cs, and the colour as measured by the tintometer* 
recorded. 




j Red. 

■ ’iLlluVV. i 

• 
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• 
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i 
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3^0 
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. 

ro • 

00 
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Sample 3 . 


; «'5 

00 


Sample 4 . 


j 0*4 

02 

3’4 


It is mentioned in passing that all the above samples were 
of different make. • 

Dye Trialft — i. Direct Cotton Colonrcs . — A number of direct 
cotton colours are now being used for th« dyejng of chrome 
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tanned leather, so that L is advisable to test these dyes on 
this type of leather. 

A piece of chrome tanned calf weighing lo gms. is soaked 
in water at about 60 C. until it becomes fairly evenly soaked. 
It is not possible to wet back chrome leather completely once 
it has bhen dried out, but half an hour at 60 C. will lender the 
leather suitable for the trial 

f The wet leather is drained for a snort tiine -'iiid then dyed 
with 0*1 gm. of the dyestuff dissolved in about 500 c.cs. of 
water. An addition of 2-3 gms. of sodium sulphate is made 
to the dyebath, and , dyeing' carried out at a temperature of 
60 C. for three-quarters of an hdur. In doing a number of 
trials at the same time, the beakers containing the dye 
solutions are placed in a. water bath which is heated to the 
required temperature. 

After dyeing, the leather is taken out of the dye solution, 
washed in warm water and then dried out. 

The quantities of dye, etc., used correspond on a practical 
scale to i per cent, dyestuff and^ 20-30 per cent..' Glauber salt. 

The addition of this salt is necessary in order to aid the 
deposition of the dyestuff in an even manner on the leather. 
In some eases, such a large amount of Glauber salt will not 
be required, while there are some instances where dyeing 
proceeds satisfactorily without it. These facts can be ascer- 
tained by experiment. 

2 . uhid Dyestuffs. In dyeing with acid colours the only 
addition to the dye solution is a small quantity of an acid, 
which is required to liberate the colour acid. 

Comparative trials are best done on skiver, i.e. the grain 
half of a split shtep skin tanned with sumach. 

, A piece of the' skiver weighing about 10 gms. is wetted 
back by shaking in water at a temperature of 45° C. for 10 
minutes. It is then slicked out with a glass slicker to remove 
superfluous water, o’l gm. of the dye is dissolved in a little 
warm water (boiling if necessary) and added to about 300 c.cs. 
of water at 45° C. 1 c.c. of 10 per cent. I LSOj is then added 
and t)ie leatljer introduced and dyed for' three-quarters of an 
hour. The experiment is bes't made in a bottle which can be 
tightly corked and shaken in a mechanical shaker at a slowfe 
rate. This knitates, to a certain extent, the drum or paddle 
method of dyeing which is gradu^dly becoming the most 
popular process. After dyeing, the leather is washed in 
warm water, slicked out and pinned flat 011 a board to dry. 

If the s'hade obtained is too light, the trial is repeated, 
using 0*2 gm, ,of dye. 
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Co/oiirs.— In testin^^ ba»ic colours it will be found 
necessary, to fix the tannin in tlie leather, by a preliminary 
mordanting. For lln’s purpose tartar emetic (Antimony 
potassium tartrate) can be used. A piece of skiver weighing 
.about 10 gms. is wetted back in warm water for jo minut\s. 
and tljen slicked out. It is then mordanted in a bath con- 
taining o'5 gm. of tartar emetic and 2 gms. of common salt 
dissolved convenicfTl quantity of water, e.j*'. 300-400 ^.cs. 
The leather is mordant,pd fgr half an hour at 4$ C. at the end 
of which time it is taken out and rinsed in water aiul allowed 
to drain. • 

The dyebath is prepar(xi using 0‘i gm. of*thc flyc sample 
and enough acetic acid to neutralise the hardjies^ of the water 
used with a slight excess to lea^ve the bath faintl)' acid 
litmus paper. The leather is then dyed jn this bath for three- 
quarters of an hour at a tempeiaturc of 45 C,\ ashed in warnt 
water, flicked out, and pinned on a board to di\ The, actual 
dyeing may be done either by suspension, lc. the leather 
hung on t'^'O small copper* hooks and suspended in the 
dyebath from a glass rod or by gentle shaking in a mechanical 
shaker. ^ 

In the above trials the question of price of the d)’e is not 
taken into consideration and the results obtained from a 
number of trials of say different make of the samC dye only 
indicate the shade irrespective oti cost. I'Au ther details on 
the method of conducting dyeing expeiin.'Uts are, given in 
Lamb’s treatise on “ Leather Liessing.” ' 

The quantity of dye used in the trial.s will vary to a 
certain extent according to the sample, but* such dciriils can 
be altered according to the wish of the opeifitor. It is always 
best to calculate the weight of dye us^cf on the weight ol 
leather taken, as such gives information of direct practical value. 

The fastness to light of the shade is of importance, and a 
test on this point should be made when new makes of dye 
are being examined. A piece of, the leather d)^ed as in the 
above trials, is placed with the grain side uppermost in an • 
ordinary photographic printing frame and exj^osed to light. 
The rate of fading can be ndted. Ixuiib {/(fc. cit.) has made 
, a large number of tests on this point ana his results should 

be consulted. ’■ » . * 

Distinctiou between Acid and Basic Dyes. — A ^dilute solution 
of tanilin containing a little .sodium acetate is added to a 
weak solution of the dyc.stufif. Basic cc^otirs give a precipi- 
tate, while *in the case of acid colovirs, the sokition remains 
quite clear. 
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Mixtures. —Mixtures two or more colours may be 
detected as follow, s: — i. A little of the colour is blown from 
a spatula on to a sheet of wet filter paper held about a foot 
away. The dye particles will settle on the paper and form 
coloured spots which will correspond to the colour of the 
different dyes present. 

2. A small quantity of the dye is sprinkled on to the 
surfjice of a dish of alcohol. Witu mixture‘s streaks of 
varjpus colours will be formed. 

3. Some of the dye is sprinkled on to concentrated 
sulphuric acid and the various«^oloured streaks noted. 

4. A few strips of filter paper 4 arc suspended in a dilute 
solution of the dyestuff so that their lower ends just dip into 
the solution. In the case^ of mixtures different coloured 
zones will be produced on the filter papers. 

As regards t-ic idenufication of a particular dyestuff, such 
standard works as Greens^ should be consulted. 

For the valuation of many coal tar dyes, use may be 
made of the reducing properties, of litanous chl^^ride. Full 
details as to the method will be found in the numerous 
papers published by Knecht and liibbert in^, the Joiinial of 
Society of Dyers and Colon lists. These have now been 
published in the more convenient form of a monograph.^ 

KEIfKRENCES 

‘ “Lciilher Diessing,” 2nd edition, 1909. 

* “ The ‘Analysis of DycsluH’s,” 1915. 

•* “ New Reduction in Volumetric Anal)bii>,'’ ic-isbue, 1918. 
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Comparison of the 

DAUAfK AND 1 WADDLE UEGREES 

Specific Gravitii.<^ 

(Cain), 

WITH THE 

hc. 

Tw. 

S.Cu 

D.:. 

Iw. 

S.G. 

1 

15 .'. 

T„ 

s,.. 

0 

0 

1*000 

15*4 

24*0 

I 120 

29*3 

51*0 

i' 2 S 5 

0*7 

1*0^ 1*005 

i6*o 

#25*0 

1 * 125 

29*7 

52*0 

I 260 

i-o 

1*4 

I *007 

16*5 

26 0 

1*130 

30*0 

52*6 

1*263 

1*4 

2*0 

I *010 

17*0 

26 -8 

1 134 

30*2 

53*0 

1*265 

2‘0 

2-8 

VOI4 

171 

27*0 

1*135 

30*6 

5 ro 

1*270 

2-1 

30 

1*015 

17*7 

280 

1*140 

31*0 

54*8 

1*274 

2*7 

4-0 

I 020 

180 

28*4 

1*142 

31 •» 

55*0 

1*275 

3*0 

4*4 

I '022 

18*3 

290 

IMS 

31*5 

5 (»*o 

I * 280 

3 4 


1*025 

18*8 

30*0 

I 1^0 

32*0 

57*0 

1*285 

4*0 

5*8 

I *029 

19*0 

30 4 k 1152 

32*4 

58*0 

1 • 290 

4*1 

6*0 

I *030 

19*3 

31*0 

1155 

.■>*8 

59 *iJ 

1*295 

4*7 

7-0 

i'035 

19*8 

32*0 

1*160 

33 ‘o 

59*4 

1-297 

5'0 

7*4 

1*037 

20*0 

32*4 

1 162 

33‘3 

60*0 

1-300 

5*4 

8*0 

1*040 

20*3 

33*0 

1*105 

33’7 

61 *0 

1*305 

6'0 

9-0 

'•045 

20*9 

34*0 

1*170 

34*0 

6i*6’* 

I -308 

6-7 

10*0 

I 050 

21*0 

54*2 

1*171 

^ 4*2 

62*0 

1-316 

7-0 

10-2 

I *052 

21*4 

35 0 

I -175 

£4*6 

63*0 

■1*315 

7*4 

II ‘0 

1*055 

22*0 

36*0 

I*i8d* 

^ 5 ’o 

6^ *0 

1-3^0 

8*0 

12*0 

I *060 

22*5 

37*0 

1185 

35'4 • 

65*0 

1*325 

8*7 

13-0 

1*065 

23*0 

38 0 

1*190 

35*8 

66*0 

1*330 

9*0 

* 3'4 

1:067 

23*5 

39*0 

1*195 

36*0 

1 66*4 

1*332 

9*4 

14-0 

1*1370 

24*0 

400 

1 *200 

36*2 

67*0 

1*335 

100 

15-0 

1*075 

24*5 

41*0 

1*205 

36*6 

I 68*0 

1*340 

10*6 

i6*o 

I *080 

25*0 

42*0 ’ 

1*210 

37*0 

i 69*0 

1*345 

11*0 

16 -6' 

1*083 

25*5 

43*0 

1*215 

37*4 

70*0 

i 1*350 

11*2 

1 17*0 

i-oS^^ 

26*0 

44*0 

I *220 

- 

71 * 0 , 

1 * 355 . 

11*9 

i8*o 

I ‘090 

26**4 

• 45*0 

1*225 

■ 

71*4 

1 * 35 / 

12*0 

18*2 

1*091 

26*9 

46*0 

1*230 

38*2 

72*0 

1-360 

12*4 1 

19 0 

1*095 

27*0 

46*2 

1*231 

38 <? 

73*0 

1*365 

13*0 

1 20*0 

1*100 

27*4 

47*0 

> 235 


74 "0 

1*370 

13*6 

21*0 

I * 105 

27*9 

48*0 

1*240 

39 * 4 . 

i 75 ;o 

. 1*375 

14*0 

i.2i*6 

1*108 

i8*o 

48*2 

1*241 

39*8 

j 76*0 

1*380 

14-2 1 

' 22*0 ; 

I *110 

28*4 

49*0 

1*245 

40*0 

76*6 

1-383 

14*9 j 

25*0 j 

1*115 

28*8 

50*0 

I* 25 C»- 

*40*1 

* 77*0 

1*385 

15-0 

23 

I*ii6 

29*0 

50*4 ! 

I,* 252 

40*5 .j 

78*0 

• 1*390 


1 


1 

1. 



. J 
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I-* {continued) 


— 






— 

, — 


15e. 

Tw . 

S.G. 


Tw. 

S.G. 

Be. 

Tw. 

S.G. 

40-8 

79-0 

1*395 

50*9 

lo9*o 

1*545 

59*5 

140 0 

1*700 

41*0 

79*4 

1*397 

51*0 

109*2 

1-546 

59*7 

141*0 

1*705 

41*2 

8o*o 

1*400 

51*2 

1100 

1*550 

6o'o 

142*0 

1 710 

41*^ 

81 Q 

1*405 

51*5 

111*0 

1*535 

6o*2 

103*0 

1*715 

42-^ 

82*0 

1*410 

51*8 

112*0 

1*560 

60*4 

144*0 

1*720 

42-3 

83*0 

1*415 

52*0 

112*6 

'1-565 

60*6 

145*0 

1*725 

42*7 

84*0 

1*420 

52*1 

113*0 

1*565 

60*9 

146*0 

1*730 

43*0 

84*8 

1*424 

52*4 

11^*0 

1*570 

61-0 

146*4 

1*732 

43 I 

85*0 

1*425 

5*2*7 

1150 

,1*575 

61 • I 

147*0 

1*735 

43*4 

86*0 

I 430 

53*0 

1160 

1-580 

6i*4 

148*0 

1*740 

43*8 

87*0 

1*435 

53*3 

117*0 

1-585 

61*6 

149 0 

1*745 

44*0 

87*6 

I 438 

S 3 '<> 

,1180 

1*590 

6i*8 

150*0 

1*750 

44*1 

88*0 

1*440 

53*9 

119*0 

I 595 

62*0 

150*6 

1*753 

.44 4 

89*0 

1 ‘A45 

'54*0 

119*4 

1*597 

62*1 

151*0 

1-755 

44*8 

90*0 

1*450 

54*1 

120*0 

I ‘600 

62*3 

152*0 

1*760 

45*0 

. 90*6 

1*453 

54*4 

121 *0 

1*605 

62'* 5 

i53'o 

1-765 

45*1 

91*0 

I '455 

54*7 

122*0 

i*6io 

62*8 

154-0 

1*770 

45*4 i 

92*0 

1*460 

55*0 

! 123*0 

1*615 

63*0 

' 155*0 

1*775 

45*8 1 

93*0 

1-465 

55*2 

' 124*0 1 

1*620 

63-2 

1 ^56*0 

1*780 

40*0 1 

93*6 

1 *468 

55*5 

: 125*0 

1-025 

63*5 

, 157*0 ! 

1*785 

46*1 

94*0 

1*470 

55*8 

j 126*0 

' I 630 

63*7 

; 158*0 

1*790 

46 4 

95*0 

1*475 

56*0 

1 127*0 

i 1*635 

64T 

1 159*0 

1*795 

46*8 

96*0 

I *480 

56*3 

! 128*0 

I 1-640 

64*2 

i6o*o 

1*800 

47*0 

i 96*6 

1*483 

56*6 

1 129*0 

1 1*645 

64*4 

161*0 

I * 805 

47*1 

1 97»o 

1*485 

56*9 

130*0 

1*650 

64*6 

162*0 

i*8ib 

47*4 

1 98*0 

1*490 

570 

130*4 

' 1*652 

64-8 

163-0 

1*815 

47*8 

99*0 

1*495 

57*1 

* 131*0 

1 1-655 

65*0 

; 164*0 

1*820 

48*0 

5^0*6 

1*498 

57*4 

132*0 

I ’ 6()0 

65*2 

i 165-0 

1*825 

48*1 

1 100*0 

1*500 

57*7 

133*0 

1*605 

65‘5 

1660 

1-830 

48-4 

101*0 

1*505 

57*9 

134*0 

1-670 

65*7 

1 167*0 

1*835 

48*7 

102*0 

1 1*510 

58-0 

134*2 

1*671 

65’9 

i68*o 

1*840 

49*0 

‘103*0 

i*5‘5 

58*2 

135*0 

1*675 

66*0 

168*4 

1*842 

‘49*4 

104*0 

i*S2f 

58*4 

136*0 

1*680 

66* I 

169 0 

1*845 

49*7 

105*0 

: i*52i 

58*7 

137*0 

1*685 

66*3 

170*0 

1*850 

fO ‘0 

106*0 

; 1*530 ^ 

58*9 1 

138*0 

1 *690 

66*5 

171*0 

1*855 

50*3 

107*0 

!» 1*535 

59*0 

1 138*2 i 

1*691 

66*7 

172*0 ' 

1*860 

50*6 

io8*o 

1*540 

59*2 

1 139*0 

1-695 

67*0 

173*0 

1*865 
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II 

ft 

. Specific Gravity of Caustic Suda Solutions at 15"^^ C. 

(T>ungc) 


• 

S.G. 

.K.iOFlf 

S.G. 


N.iGlI. 

1*007 

o-6r 

* I • 2 A) 


19*58 

1*014 

1*20* 

1-231 


20-59 

1*022 

2*00 

1*241 


21*42 

1-029 

2*70 

1*252 

j 

22-64 

1*036 

3*35 

1*263 


23*67 

1*045 

4*00 

I-27> 


24-81 

1*052 

4-64 

1-285 

j 

25-80 

I *060 

5*29 

1-297 


26*83^ 

*1*067 

5*87 

1-308 

1 

27-80 

I- 07 S 

6*55 

1 *320 


28*83 

1*083, 

7*31 • 

1*332 


29*93 

1*091 

8*00 

1*545 


31*22 

1*100 

8*68 

1*357 

1 

32-47 

1*108 

9*42 

1*370 


33*69 

1 • 116 

lO'OO 

1*383 


34*90 

1*125 

10*07 

1*397 

i 

36*25 

1*134 

11*84 

1 *410 

I 

3 i >‘47 

1*142 

1 2 ■ 64 

1 * 4-4 


38*80 

1*152 

13*55 

• 1*458 


39*99 

1*162 

14*37 

1 * 153 


41-41 

1*171 

15*13 

1*408 


Z12-83 

1*180 

15*91 

1 *483 


44*38 

1*190 

16*77 

1-498 



1*200 

17*67 

1*514 


47 - 6 cf 

1 *210 

18*58 • 

1*530 


49*02 
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III 

(f 

Specific Gravity of Sodium Carbonate Solutions at 15® C. 




(Lunge) 


S.G. 


Na2C0 . 

« 7 

Na,,CO/!xoH, 

I *007 


0*67 

1 -807 

1*014 


1*33 

3*587 

1*022 


2*09 

5*637 

1*029 


2*76 

7*444 


-• 1 

3*43 

9*251 

1*045 


4*29 

11*570 

1*052 


4*94 

13*323 

I ‘060 


5 * 7 * 

15*400 

I *067 


6-37 

17*180 

1*075 


7*12 1 

19*203 

I 083 


7*88 

21 *252 

1*091 


8*62 

23*248 

1*100 


9*43 

25*432 

1*108 


10*19 

27*482 

i‘ii6 


10*95 

29*532 

1*125 


11*81 

31*851 

1*134 


I 2 ‘ 6 i 

34*009 

1142 


.'3* 16 

35*493 

1*152 


14*24 

38*405 
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IV 


SrrxiFic Gravity of Sodium Sulimiidl Soi ution% 
{^amb and ITolytj.ik) 


S.G. of solution. 

Na.iS.ylKO. 

jp, * 

b G. of Solution. 

N.i h.fdl A 

S.G oi ‘.ulutioii 

N.uS. > 

1*003 

1 

I ‘ Ug 

• 

21 

1-123 

4 * 

I *006 

2 

I *068 

22 

1 • 1 20 

42 

I *010 

3 

1*071 

23 

1-129 

43 

1 *013 

4 

1*074 

• 24 

1*132 

44 

1*017 

5 

1*077 

‘O « 

•134 

45 

I *020 

0 

I *oSo 

20 

* *37 

40 

I *023 

? 

I *083 

27 

I ■ « 39 

47 

I’oS) 

8 

I 086 

28 

I -14 1 

• 48 

I *030 

b 

1 *089 

2 1 

i-m 

49 

‘*033 • 


1-09^ 

3''^ 

1-140 

30 

I 'Odl) 

^ II 

1 *095 

3! 

1 • 149 

5 ‘ • 

1*039 

12 

1 *098 


1*1^2 

52 

I *042 

*3 

1*100 

33 

*•155 

53 

**045 

*4 

1*103 1 

34 

1-138 

54 

1*049 

*5 

i*ioO 

6 > 

1 • 101 

55 

1*052 

16 

I * 109 1 

3'» 

1-Dn , 

5 " 

1*055 

*7 

1*112 

37 

1-167 

57 

1 *058 

18 

III5 

• 3^ 

1*109 

58 

I *061 

*9 

I ’II8 

39 

1 -172 

59 

I *064 

20 

1*120 

40 

1*175 f 

60 


. . 



___ 
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Specific Gravity of Xmmonia Solutions at 

bo 

(Ferguson) ^ 

< 

S.G. 

, Nil.,. 

s 

' Nil.,* 

S.G. 

Nllj. 

I ’OOCX) 

0-00 

•0-9556 

11 iS 

0-9150 

23*52 

0*9982 

0-40 

0-9540 

I'l -64 

0*9135 

24-01 

0-9964 

()• 80 

0-9524 

12-10 

0 9121 

24*50 

0*9947 

1*21 

0-9508 

12-56 

0*9106 

24-99 

0-9929 

1-62 

0-9492 

13-02 

0*9091 

25 -48 

0-9912 

2 m 

• 0-9475 

13*49 

0*9076 

25-97 

0-9CS94 

2 "46 

0*9459 

13-96 

0-9061 

26*46 

0-9870 

2-8S 

0-9444 

14*43 

&-9047 

26*95 

0-9859 

3*30 

0-9428 

14-90 

0*9032 

27-44 

0-9842 

3*73 

0 9412 

15*37 

0*9018 

27*93 

0-9825 

4- 16 

0-9396 

‘ i 5*^^4 

0-900T 

28*42 

0-9807 

4*59 

0-9380 

10-32 

0-8989 

2S-91 

0-9790 

5-02 

0-9365 

16 80 

0-8974 

29*40 

0-9773 

5*45 

0*9349 

17-28 

0*48960 

29-89 

0*9756 

5-88 

0*9333 

17-76 

0 * 81146 

1 30-38 

0*9739 

6-31 

0-9318 

18-24 

0*8931 

30-87 

0 9722 , 

6*74 

0-9302 

18*72 

0*8917 

31*36 

0*9705 1 

7*17 

0 9287 

19-20 

0*8903 

i 31*84 

0-9689 

7-61 

0-92^2 

19-68 

0-8S89 

: 32*34 

0*9672 ^ 

8-05 

0-9256 

2(>- 16 

0-8875 

32-83 

0-9655 

8-49 

0-9241 

20-64 

0-8861 

33*32 

0-9639 

8*93 

0-9226 

21-12 

0-8847 

? 3 ‘ 8 i 

0*9622 

9*38 

0-9211 

21 * 6 u 

0-8833 

3 A* 3 o 

o-96o''5 

9 * 8 r 

0-9195 

22-08 

0-8819 

34*79 

0-9589 
0*9573 ; 

10*28, 

io‘ 73 \ 

0-9180 

0-9165 

22- 56 

23- 04 

0-8805 

. 55*28 
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•VI 


.Sl’ECIVlC GkAVITV of P0T\SS1UM Snl,UTU)NS A 1' in 5^ C. 

(Kjcincrs and Clcil.itli) 


^ ( . 

K Cr^O- 

\ 

. 0 . 

K.C'i^O 

S (. 

k ( 1 0 

s 0 i K Li 0 

1*007 

1*0 

I '037 

<6 0 

» 

1 *065 

• 

O’O 

1*005 n*o 

1*015 

2*0 

1*013 

6 0 

1-073 

lO'O 

1*102 ' I 4 -() 

I '022 

3*0 

I • 050 

7 'O 

I • 080 

1 1 'O 

I'lIO 15-0 

I ‘ 050 

A'O 

1 ■ 056 

8-0 

1*087 

12'0 



VII 

SPFt IKK. GRWin oi' SoDlKM PlLlil -MYTK SuL’eiIlf)Xs 

(Sia.dc3j 


s C 

N 1 1 1 . 

s t. 

\.i 

.s.i;. 

t 

\u I'i 0 . 

--- -• 

I'On7 

I 

1*141’ 1 

20 

1 '^0 

40 

1*035 ; 

5 

1171 

^5 


45 

1*071 

10 

I * 20S 

30 

1*343 

50 

I • 105 

15 

1*245 

35 


• 

1 
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A 

Acetic acid, examination of, 48 

in lactic, 41 , ♦ 

, specific gravity table, 

48 

Acetyl value, 99 , 

Acid dyes, 190 

in leather, V, 0,172 

va,lue, 90 

Acidity of bran drench, 50 

of chronic liquor, 55, 63 

Albumin, blood, 178 

, egg, 178 

Alcohol figure, 1 13 
Alkali in soap, 78, 8 t 
Alkalinity of lime liquors, 26 

of limed pelt, 35 

Almond oil, 89 
Alum leather, 17 1 
Alumina, estimation of, 1 2 
Amines in lime liquors, 30 
— in timed pelt, q5 
Ammonia in lime liquors, 27 

, specific gravity'off 200 

Ammonium chloride, examination, 

49 

sulphide test, 1 1 1 

Anhydride lactic, 42 
^ Arabic gum, 180 
Arsenic sulphide, 18 
^sh in egg yollf,,74 

in lactic acid, 42 

in leather, 161 

in oilj 89 ' 

soluble in father, 162 

* • • B 

Barium in leather, 161 
Basic dyes, 190 


Bnsicitv, 5u 

curve, Co 

examples, 58 

Bzvime and Twaddle, comparisor 
table, 195 
Bccchi lest, 101 
Beef tallow, 102 
Beeswax, 102 
Berkfeld candle, 130 
Bichromate solutions, S.G. of, 201 
Blood albumin, 17S 
Boiling lest, 1 7 1 
Boric acid, est. of, 48, 73, 75 
Bran, composition of, 49 

drench, 49 

acidity, 50 

, examination of, 50 

Bromides, fatty acid, 96 
Bromine water test, 1 1 1 
Brown cod oil, 89 


c: 

Campeachy, 185 
Canaigre, 130 
I Carbonates, est. of, 13 
I Carbon-di-oxide in wat r, 7 
I Casein, 180 

method, 135 

Castor oil, .89, 100, loi 
, Catechol, no 

Caustic soda solution, S.G. of, 197 
Cerealin, 49 ^ 

Cerebrin, 7 1 

Chestnut extract in logwood, 185 
Chlorides in w'ater, 7 
Cholesterin, 71 
Cholesterol, 98 
Chrome leather, acid in, 170 
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Chrome 4 eather, boilinglest, 1 7 1 

liquors j single batl| 54 

acidity,|55 

basicity, 58 

^ chromiur^, 56 

^ two-bath, 63 

L ^ acidity, 63 

— : ^ — _ calculations^ 64 

, •chromium, 64 

Chromium chloride, basic, P27 

in leather, cst. of, 165 

, gravimetric method, 56 

, volumetric method, 57 

Coal tar dyes, T89 
Cobalt test, 1 14 
Cod liver oil, 89 

oil, 100 

Collecting limes, 31 • 

Colour measurement, 133 
Cotton colours, t8q 
Cpttonsccd oil*%9, toi 

1 ) 

Degras, 95, T04 
Degree of tannage, 162 
Dextrin, 18 1 

Diazobenzene chloride test, 118 
Direct cotton colours, 189 
Dissolved solids in water, i 
Drench, bran, 49 
Dyes, distinction between, 19 1 

, mixtures, detection of, 192 

>, trials, 189 

Dyestuffs, natural, 185 
• 

E 

Egg albumin, 178 

yolk, 7 1 

m , ash in, 74 

^ ^ in, 75 

, fat in, 72 . 

8. •moisture in, 71 

, proteins in, 75 

, sirit in, 74 

Ethyl acetate figure, 1 1 2 
Extracts, sulphited, 139 


Fat, boric aeij in, 74 

in yolk, 72 

in leather, 153 

Fats, analysis of, 86* , 

, acid value, 90 

— , ash in, 89 

, Hehner value, 95 

, iodine value, 92 

> meiting point, 87 

— , oxjdised ^cid in, 95 

saponification value, 90 

- specific gravity, 87 
— table of, 105 
Fatty acids, 96 

, hroii^des of, 96 

- , in soa]3 78, 79^ 

, liter test, 96 

Imhliiig’s solution, i6u 
Fellmonger’s limes. 31 
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